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INTRODUCTORY LETTER.

WASHINGTON,

March 16, 1870.

SIR: I have the honor to transmit herewith my report on the statistics
of mining in the States and Territories west of the Rocky Mountains,
including Colorado, New Mexico, Wyoming, and Montana, which are not
wholly within that category.
I estimate the bullion product for the year 1869 as follows:
California ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $20,000,000
Nevada.......................... . . . . . . . . . . . . . . . . . . . .
14,000,000
Oregon and Washington...............................
4,000,000
Idaho................................................
7,000,000
Montana ........... - ...... - . -. . . . . . . . . . . . . . . . . . . . . . .
12,000,000
Colorado and Wyoming...............................
4,000,000
500,000
New Mexico...........................................
Arizona- -- . -- - - ..... - .. - ........... - - . . . . . . . . . . . . . . . .
1,000,000
1,000,000
All other sources.................................. . . . .

63,500,000
The falling off~ as compared with the product of 1868, is less than the
severe drought, affecting the placer mines, the disastrous conflagration
in three most important silver mines, and the disturbances caused by
miners' strikes in various localities, would lead us to expect. In fact,
the decrease in the placer product has been partly counterbalanced by
an increased yield from quartz mining; and it is especially encouraging that the causes of decrease have been temporary, like a bad season
in agriculture, or the accidental destruction of buildings in manufactures, while the cam~es of increase have been such as may be expected
to operate with augmented effect hereafter. I cannot but consider the
prospects of our mining industry in the precious metals as far more
promising than they were a year ago. One phenomenon, which is
almost universal, carries better augury for the future than any number
of new and startling discoveries. I refer to the reduction of wages and
other items of hitherto unreasonable expense. This relieves mining
enterprises from a burden which they have in general not been able
to bear, and whi.ch has been laid upon no other industry in this country in the same degree.
I beg to call particular attention to that part of the accompanying
report devoted to the mining law, and to ask that it may be considered
rn connection with the more extended discussion of the principles under-
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lying this subject, in my last report, which I have not felt at liberty,
merely for the sake of literary or logical completeness, to repeat.
With regard to the wisdom, propriety, and necessity of a national
school of mines, I see no reason to change the opinions expressed and
enforced to the best of my ability in my former report. Time and more
extensive observation have only confirmed me in the views there laid down,
and the plan of such a school as there sketched would, I think, be the
best now practicable.
The pages devoted to mineral deposits in general, mechanical appliances, and metallurgical processes, do not, of course, exhaust the subject.
Their object is to give such a general view as will be of service to our
own citizens, and at the same time demonstrate to the world the high
excellence in many respects already attained by American miners and
metallurgists. We have proved with overwhelming evidence that the
mineral resources of the country are unequaled in the world. It cannot fail to strengthen our national reputation and financial credit, if we
show with equal clearness that we possess the necessary skill and experience to utilize those resources, and to maintain the commercial power
which is sure to arise on such a foundation.
I am deeply indebted to a large number of gentlemen, in various parts
of the country, for most generous and valuable assistance in the preparation of this report. Frequently this has been rendered without any
reward; where money has been paid, it has seldom exceeded the amount
of expense actually incurred by the parties ; and in every case I have
paid less than the same service would receive from ordinary employers.
Wherever practicable I have mentioned the names of these gentlemen in connection with the information furnished by them, but in many
cases I have taken such liberties with their notes and reports that it
would not be just to hold the authors responsible for contributions which
I have combined and altered, or estimates which I have overruled. I
can, in many such cases, only give the following general acknowledgments, and say that while the credit of their generous labors should
attach to these gentlemen, any hostile criticism arising by reason of the
results of those labors as they appear in this report should probably be
turned upon the commissioner.
I desire to express my acknowledgments in this place to the following
gentlemerr, besides those named in the course of the report.
California.-Mr. Walter A. Skidmore, who superintended for me the
distribution of blanks, and managed the necessary correspondence m
that State with great judgment and industry; Mr. J. F. Nesmith, of
Grass Valley, for notes on the progress of mining in that locality; Messrs.
Ashburner, Louis J anin, Hittell, Harte, and others, of San Francisco,
for general assistance.
Nevada ....:._Messrs. J. H. Boalt, C. A. Stetefeldt, Eugene Riotte, C. C.
Lane, A. A. Curtis, John Howell, and D. C. McKenney, of Austin,
for much valuable information concerning Eastern Nevada, principally

INTRODUCTION.

9

collected and arranged by Mr. Boalt; Messrs. C. A. ·Luckhardt and
Alexis Janin, of Virginia City; Messrs. E. F. Dunne, C. B. Dahlgren, .
W. S. Keyes, George H. Willard, and others, of White Pine.
Oregon.-Messrs. S. G. Reed, J. C. Ainsworth, S. C. Mills, Mark King,
of Portland; Rev. T. Condon, and ~'fr. A. Edgar, of Dalles City; Silas
Day, Jacksonville; W. V. Rinehart, J. L. Miller, Dr. Horsley, Canon
City; E. W. Reynolds, Baker City ; J. B. Griffin, Ruckel mine.
Ida]w.-W. A. Atlee, P. S. Buckminster, and others, Boise City; H.
Walbridge, J. M. Adams, and others, Silver City; R. Hurley, Warren's
Camp.
.lJiontana.-Mr. Augustus Steitz, of Helena, prepared the greater part
of the report on this Territory, but is not wholly responsible for its present
form. In addition to him, thanks are due to Messrs. Granville Stuart,
S. F. Dunlap, Charles Besserer, Judge Lovell, and General Wilson, for
valuable statistics of their respective counties; to Mr. George Weare, of
Helena, for an excellent paper on the country east of the Bell Range;
and to Messrs. Hendrie, Irwine, Town, Metcalf, Rollwitt, and many
others, for courteous assistance ..
Colorado.-Among many who received me with cordiality and assisted
me with zeal, I would mention particularly Messrs. Byers, Thomas, and
Jones, of Denver; Messrs. Clark, Bradley, and Von Schulze, of Central
City; and Messrs. Cushman, Huepeden, Wolters, Bruckner, Stolting,
and Kurtz, of Georgetown.
New Mexico.-Mr. William Bruckner, whoRe investigations furnished
the notes for these chapters, desires acknowledgments to be made to
Captain N. S. Davis, M. Bloomfield, Mr. Sturnberg, J.A. Miller, Charles
Keerl, R. B. Willison, (United States mineral surveyor of New ~'fexico,)
Dr. H. Hilgert and Dr. A. Blatchley, for assistance rendered him.
Wyoming.-N otes from this Territory, also, were collected by ~Ir.
Bruckner, who received valuable aid from Dr. H. Hahn, ~'fr. Erwin, A.
Steck, Judge Rockwell, J. W. Anthony, J. Morin, S. Ettlinger, Charles
J. Hazard, (editor of the Sweetwater Mines,) and Messrs. Taylor,
Roberts and Eddy.
The part devoted to mechanical appliances of mining is the work of
Professor W. P. Blake, and I believe it could not have been in better
hands. Limited as to time, space, and means, Professor Blake has
nevertheless succeeded in presenting a general view of the subject
intrusted to him, which shows his great familiarity with thew hole field,
and will be, I trust, very serviceable to the country. I would acknowledge further the assistance of Dr. P. H. Vander Weyde, of New York,
in the preparation of a chapter upon wind as a motor; and the very
intelligent co-operation of Mr. A. Eilers, mining engineer, in the labor
of editing and arranging the whole report.
During my annual journeys of 1868 and 1869, amounting in all to
some 23,000 miles, and embracing portions of California, Oregon,
Nevada, Idaho, Utah, Wyoming, and Colorado,' I was officially th~
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recipient of courtesies from the various transportation companies, by
means of which several thousand dollars of expeuse were saved to the
government in the preparation of these reports. Foremost among these
I would name the house of Wells, Fargo & Co., which put at my
disposal not only the facilities of travel, but the services, in the collection of information, of its numerous agents throughout the mining
districts. Free transportation was officially furnished, also, by the
Union Pacific, Central Pacific, California Pacific, Napa Valley and
Oregon railroad companies, the Oregon Stage Company, Edgar's Canon
City stage line, John Hailey's overland line from Umatilla to Salt Lake,
and Wilson's White Pine and Austin line.
In bringing to a close the· arduous work of preparing this volume, I
desire to thank the department for the enlightened sympathy with which
the subjects intrusted to me have hitherto been regarded, and to express
the hope that the accompanying repo:r;t will be found worthy of the
confidence reposed in its author.
I have the honor to be yours, respectfully,
R. W. RAYMOND,
U. S. Commissioner of JJiining Statistics.
Hon. GEORGE S. BOUTWELL,
Secreta,r y of the Treasury .

•

PART I.

CONDI1,ION OF MINING INDUSTRY.

SECTION I.-CALIFORNIA.

CHAPTER I.
METHOD OF COLLECTING STATISTICS.

Desirous of obtaining as much information as possible with the limited
appropriation at my disposal, and also of having this information
arranged according to a uniform plan, so that it might be introduced in
my report in a comprehensible and intelligible manner without being
too voluminous, I had deemed it best, after mature deliberation, to
make the attempt to collect certain statistics by issuing blanks. Five
different blanks were prepared: No. 1, to contain the production of gold.
and silver during the year; No.2, the producing mines; No.3, the min~
ing claims; No. 4, the costs of mining and reducing ores; and No.5, the ·
mills running in a certain district. These blanks were sent to one or
more principal agents in each State or Territory, with instructions to .
distribute the same in the following manner : ·
1. To send sets to county assessors, district assessors, and· county
·
surveyors.
2. To the editors of newspapers in each county, with request of call- ing attention to the importance of gathering statistics editorially.
3. To superintendents of leading mines.
4. To the owners or superintendents of all mills contained in the list
published in Langley's Pacific Coast Directory for 1867.
5. To agents of Wells, Fargo & Co. in the principal mining towns.
6. To prominent individuals in the various counties known to be interested in mining.
7. To proprietors of smelting furnaces and ''process" men.
8. To procure information in relation to new mills, &c., from foundries
and iron works, and to send blanks to owners and superintendents of
such mills.
9. To call personally on such mine owners and superintendents as
might be located in the immediate vicinity of any agent's place of res- idence.
The result has been, on the whole, a great disappointment to me as
far as the use of the blanks is concerned. In fact, none were received .
properly filled, except from California, and even those very scattering.
In that State it was remarked, as a general rule, that the superintendents
declined giving any information whatever, except after consultation with
owners. The best and fullest returns were from owners who superintended their own mines and mills. Many of the owners of mines residing:
in San Francisco have not been willing to give any information whatever.
.
The following statement will show forcibly the indifference with which
requests for information have been treated in most cases.
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Statement slwwimg number of blanks sent and answers received for Califomia.
County.

INo.
of sets
of blanks
sent.

No. of answers
received.

County.

No. of sets No. of an·
of blanks
swers
1
sent.
received.

I
I

Alpine.------ ........... .
Amador ................. .
Butte .................... .
Calaveras ............... .
ElDorado ............... .
Placer ................... .
Plumas .............. .... .
Shasta .................. .
Sierra ................... .
Tuolumne ............... .

10
33
8
24
18
36
22
10
22
18

2
2

2
2
1
6
3
2
1
4

_Y_u_b_a_-_·-----------------------------~-----1-4-~~~----3
Inyo and Kern . . . . . . . . . . •

fri~~?th~~f~!f~!t~~ ~

4

°

!3 ...........
:~ ~ ~: ~ ~: ~:::.

Mono and Los .Angeles..
Mariposa ....................................... .
Nevada.................
4
1
TotaL ............. .

234

31

Blank No. 1.-0nly two or three of this class were returned filled,
the quartz miners declining as a rule to give the information required
under the heads" No. of tons of ore,"" average yield,"" total product," &c.
Other information required on this blank was sometimes given on blanks
Nos. 2 and 5.
Blank No. 2.-This blank has received more attention and has been
well :filled, in a number of cases, except the last column-" Product of
the year."
Blank No. 3.-Few of these were returned at all, probably because
there are but few "live" claims which would not come under the head of
''producing mines" in blank No. 2.
·
Blank No. 4.-This blank has been well filled from every county wherever there was a disposition shown to give any information.
Blank No. 5.-Has received prompt attention .and contains a .large
proportion of the mills running in the various districts.
The cement and placer miners have, with very few exceptions, refused
·
to furnish any information whatever.
A striking instance of the imperfection of returns in blanks is furnished
by the following table, taken from the report of the surveyor general
of the State. This table does not give the number of stamps, which
affords the true measure of capacity. But a simple examination is sufficient to show that the returns are wanting in uniformity, and sometimes
quite absurd. The table is copied from the printed report, and the totals
of 1867-'8 are mostly erroneous py reason of clerical or typographical
errors. As the figures stand, the totals should be: number of mills, 361;
tons crushed, 393,480; number of ditches, 874; miles in length, 11,949!;
inches of water per day, 211,896. Yet this year is in some respects better
reported than the last. In the latter case clerical accuracy has been
blindly maintained by correctly adding the figures from the different
counties, but without any censorship. Thus we have 22 mills in Placer
County crushing 702,760 tons of quartz, or more than one hundred tons
daily for each mill, whereas 12 of the same mills the year before crushed
only 2, 760 tons, or less than one ton daily per mill. At the same time,
Nevada County, known to be the foremost quartz-mining district in the
State, is reported as crushing, with 73 mills, but 125,000 tons, or between
six and seven tons daily per mill. It is not probable that 50,000 tons
were crushed in Placer County during the year, and this return should
have been altered or discarded. In this case, the total of tons crushed
in the State would be reduced to near;ly what it was the year before.
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CONDITION Ol!' MINING INDUSTRY-CALIFORNIA.
1867-1868.
QUARTZ MILLS.

1869-1870.

MINING DITCHES.

QUARTZ 1\ciiLLS.

MINING DITCHES.

Counties.

- - - - - - - - - 1 - - - - - - ---1----1---1·----1- - - - - - -

Inches.
Inches.
Alameda ..................................................................... -··· '.............. ..
Alpine..............................

3 ................... ____ -------- ...............

3

200 ....... -------- ............ .

Amador ....... -.--. . . . .
31
100, 000 47
418
5, 718
29
69, 240 35
427
!i, 57f
Butte ............... ___ ..
17
4, 250 30
163 38, 350
12
3, 150 24
224
45, 900
Calaveras_ . .. . . . . . . . . . . .
32
14, 900 20
491
4, 960
24
11, 536 22
598
6, 300
Colusa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................. -............ - . -- - ..
ContraCosta .................................................................................... ..
Del Norte.. .. . . . . . .. .. .. .. .. .. .. . .. .. .. . 11
24
2, 850 .. . .. . .. . . . . .. .. .. .. ..
63
15, 800
El Dorado .. .. . .. . . .. . ..
30
16, 700 54
845
6, 720
32
3, 730 53
853 . 5, 365
Fresno . . . . . . . . . . . . . . . . . .
2
2, 210 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . ...... .
Humboldt ....................................................................................... .
Inyo .. .. . .. .. . .. .. . .. .. .
5 .. .. . .. . .. 1
6
40
7 .. .. . .. .. .. . 1
6
50
Kern .. .. .. . .. . .. .. . .. ..

14

25, 100

6

13

2, 600

1

9

800

4

20

1, 000

Klamath.................
4
3, 000 62
74 14, 122
3
3, 000 74
60
11, 055
Lake ...................................................... ······ ·········-·- ···· ········ ···---··
Lassen ........................................................................................... .
Los Angeles . . . . . . . . . . . .
2
600
3
14
456
3
1, 67Q
6
19
1, 775
Marin ............................................................................ --·----- ....... .

~~~il~~;~----·-·_-_-_··_·:::::: ---~~- ---~~~~~~- -~~- -----~~- --~·-~~~- ---~~- -----~~·-~~~- -~~- -----~~- ---~~~~~

Merced ............................. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
3
255
1
6
300
3 . . . . . . . . ••. . 1
6
200
Mono . . . . . . . . . . . . . . . . . . .
Monterey ........................................................................................ .
Napa ............................................................................................ .
Nevada.................
72
125,000 52
875 . .. .. .. .
73
125, 000 53
875
Placer .. .. .. .. .. .. .. .. ..
12
2, 760 36
379 14, 900
22
702, 760 36
379
12, 900
Plumas .. .. .. .. .. .. . .. ..
16
40, 000 73
197 24, 575 .. .. ..
22, 600 .. ..
220
25, 000
4
4
' g~g
~:~r~~r~;~ili~~ :•: : : : : : : : .... 2. :: : :: ::: :: : : : : ..... ~~~ .. ~·-~~~. ·.. -i- :: : : : : :::: : : ~
San Diego .............. . 1 .......... .... ........ ........
1 .............................. ..
San Francisco ............................ _.... ___ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .

g

!!~ ~~!~~~~~~~:::::: : :::::: ::~~ ~:::::: ::: :::::::: :::::::: :::::: :::::::::::: :::: :::::::: ::::::::

Santa Barbara............................................... .. ............................
450
Santa Clara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
Santa Cruz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
Shasta .. .. . .. . .. .. .. .. ..
5
1, 785 60
296 12, 426 . .. .. . .. . .. . .. .. .. . .. . .. .. .. .. .. .... ..
S~er~a .. .. .. .. .. .. .. .. ..
19
20, 000 I 32
134 12, 000
19
25, 000 .. ..
1~4
12, 200
S1sk1you .. .. .. .. .. .. . .. .
4
200 15
230
3, 800
5
1, 400 20
2;:>0
4, ;:>00
Solano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
Sonoma. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
10
500 . .. .. . .. .. .. . .. . .. 2
10
200
Stanislaus . .. .. .. . .. .. .. .. .. .. .. . .. .. . .. 2
Sutter .. .. .. .. . .. .. .. .. . .. .. .. .. .. . .. . .. .. .. .. . .. .. . .. . .. . .. .. .. .. . .. . .. .. .. .. . .. . .. .. . .. . . ....... .
Tehan1a ................ ...... .......... 1
7
160 .................................... ..
Trinity ............. _.. .
1 .......... 131
377 45, 259
1
5 109
327
44; 761
Tulare..................
2 .................................................................. ..
Tuolumne . . . . . . . . . . . . . .
39
13, 120 210
7, 210
7, 400
44
35, 200 11
192
6, 740
Yolo ................ : . . . . . . . . . __ .. ___ . _. . _. . _.... _. . . __ .. _. . . . . . . . . . . . . . . . . . . . . . . . . ... ____ ....... .
Yuba ................... _9_~ •.!2._- 85t ~200
9
5,500 17 -~-4,400
Totals............

360 / 391, 480\874

11, 949t 711, 936

330

1, 045, 791 492

4, 842

211, 971

1

Again, the minin.g ditches are reported sometimes with and sometimes
without the subsidiary branches. Thus Tuolumne appears in 1867-'8
with 210 ditches, aggregating 7,210 miles in length and in 1869-'70 with
11 ditches, having an aggregate length of 192 miles. Yet the amount of
water employed, as reported, has only fallen from 7,400 to 6,740 inches
daily. These examples will show that the table, made up from the returns of district assessors, cannot bear discussion. It does not evep
give us the data upon which to base an estimate of the relative progress
of quartz, cement, and placer mining. In the present state of affairs,
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no returns thus collected can be implicitly relied upon. They may be
incidentally valuable, but they must be revised and edited by experts
before they can become the basis of trustworthy statistics.
Langley's Pacific Coast Directory, quoted by Mr. Ross Browne in his
second report, is a specimen of a different method and reflects high credit
on the industry and intelligence of its compilers. It is the result of a
combination of means, including both correspondence and personal inspection. I sincerely trust its publication may be continued, as the lists
of stamp mills, &c., which it has furnished have thus far been the
most full and trustworthy obtained from any quarter within my knowledge.
I have accordingly employed this means only as auxiliary; and, in my
reports from other States and Territories than California, have used the
blanks principally as suggestive statements to my correspondents and
assistants of the points concerning which information is desirable.
Residents of the different districts have been appealed to, and aU reports have been, as far as possible, controlled by comparison with data
from other sources, including especially statistical publications of States
and counties, shipments of bullion b,y express, population and ruling
rates of wages in different districts, statements of merchants, duration
of the mining season for placers, supply of water, &c. This mixed system is the best that can be adopted under the limited appropriations
made for the purpose; and though the results are, in many instances,
rather estimates than statistics, I believe they are sufficiently accurate
to possess practical value.

CHAPTER II.
INYO COUNTY.

A great deal of activity has prevailed in this county during the year.
The discovery of the richness of the veins at Cerro Gordo and vicinity
has attracted much population, and over seven hundred claims have
been taken up. A few of these mines had been worked before by J\1exicans, but to only a small extent. During the last year, however, a
great· many mines have been opened, and they have yielded astonishing
quantities of argentiferous lead ores. The erection of furnaces by Messrs.
Belshaw and J nelson, and subsequently by many others, has stimulated
mining operations greatly, because the poor miners who bad no other
capital than their labor were thus enabled to dispose of their ores to
advantage. The district is well furnished wjth everything necessary to
carry on extensive smelting operations; wood is plenty, and the discovery of fire-clay obviates the difficulty first encountered in constructing furnaces which would resist the heat. There is a great scarcity of
'vater in the immediate neighborhood of Cerro Gordo and the mines,
but a plentiful supply of it down in the valley. Here the furnaces will
probably have to be ultimately located. At present it seems that no
better investment for capital could be desired than in the erection at
a suitable place of large smelting works capable of separating the silver
from the lead on the spot. The furnaces existing now are not well located
· and are likely to suffer from lack of water every summer.
The distance to Los Angeles, where the product of the furnaces bas
to be transported on wagon roads, is 27·5 miles, and freights are there-
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fore very high; labor is also very high, as will be seen fr_om the annexed
tables, and coal has been ~s dear as twenty-eight cents per bushel.
Owens Valley is a fine agricultural district, and this fact will undoubtedly have a very beneficial influence on mining. The climate is mild,
and no interruption of work is to be feared in the winter.
The following description of the principal mines near Cerro Gordo is
from the pen of ~r. W. S. Watson, civil and mining engineer, a gentleman who has visited the region and personally inspected the · mines :
The Cerro Gordo mines are located in the Inyo Mountains, a range running parallel
to the Sierra, on the eastern side of Owens River Valley. They are distant from the
bead of Owens Lake about twelve miles, in a southeasterly direction. The district for
at least ten miles on a line with the general range of the mountain, and at least two
miles in width, (as far as bas been prospected,) is undoubtedly rich iu the various kinds
of silver ores, argentiferous galena predominating. Some of the veins are extraordinarily large, reaching thirty-five feet in width, and few veins are less than eight. The
prevailing "waU rock" is marble, of a grayish color, and a speeies of talcose slate, generally yellow brown, and very easily worked. There are about seven hundred locations
within one mile square where Cerro Gordo village is, most of which have been worked
for three and a half or four years, and, up to less than a year ago, principally hy Mexicans, whose plan for beneficiating these ores has been by a very rude kind of "vassor," cheaply constructed, and capable only of working very rich ores.
Of the seven hundred or more locations, nearly all have been more or less developed,
all showing veins of greater or less strength, from four to thirty feet, and assaying
from $110 to $9,000 in silver per ton, some of the veins also showing free gold in paying
quantities.
I will briefly give a description of some of the principal veins as they now show
from the imperfect workings of miners who have had no capital but their own labor to
use in their development. So far as I am aware, no other capital has reached this
distant mining camp during the three years the district has been known to exist.
Ro·utes, etc.-The usual routes of travel are three:
1. By the way of Los Angeles, which is the port of entry to these districts, and from
which Cerro Gordo is distant two hundred and eighty-six miles, in a northeasterly
direction. This route can be travelecl by heavily loaded .trains, all times in the year,
in about sixteen days. The charges for freight are six cents per pound out, and from
three to six for return freight.
2. By the Central Pacific railroad to Reno Station, thence by stage to Cerro Gordo
direct, in about seven days.
3. By Gilroy, thence by stage to Havilah, in Kern County, or Kern River; thence
through Walker's Pass or the Kern River trail, as the travelers may select. Either
route can he traveled in six clays, and if by Walker's Pass, there is a good wagon road
the entire distance from Gilroy to Cerro Gordo.
As before intimated, the mines opened here show mostly carbonates, tungstate, atnd•
sulphurets of lead; carbonates, gray snlphuret, and silicate of copper; and antimonythe carbonates and sulphurets of lead carrying generally from twenty-eight to fiftyfive per cent. of lead, and much silver~
Freiberg.-This mine js situated high on Buena Vista Mountain, its tunnels opening
on the streets of Cerro Gonlo. It consists, so far as developed, of three parallel veins,
cut by a tunnel five hundred feet in length. The front vein is thirty-two feet in width .
and twelve hundred feet long, of carbonates and sulphates of lead) carrying·ftom $100
to $300 per ton of silver, with marble for a foot, and clay slate for hanging wall. From
the level of the tunnel to the surface, a height of one hnnclred and nine feet, it can be
worked, from which two men discharge through the winzes, sometimes, as high as sixty
tons of ore per day. Vein No.2 is nearly all sulphate of lead, with antimony, ca.rrying
about $126 per ton of silver.. Its length between walls is from four to eight feet, ~\nd
from the head of the tunnel to the surface one hundred and sixty feet. The length of
the vein is fourteen hundred feet. Vein No.3 is eastward, and parallel to. No.1 and
No.2, and is of a. similar character to No. 1. It is fourteen hundred feet in length, and
about twelve feet wide between walls. From the tunnel to the surface is about two
hundred and twenty-five feet, and will yield not less than either of the tvw front veins.
The facility of mining the ores in these veins makes this mine· a most desirable property. Little or no powder is required in extracting, and the ore is sold at the "dump"
to Belshaw & Co., the owners having no reduction works of their own.
Ignacio.-This mine has been considered the best mine in, the district, and worked
longer than the Freiberg, and more fully opened, although in purely Mexican style.
It is like the :Freiberg, (and, in fact, nearly all the veins in the hill,) having ·a heavy
deposit of what is known as galena ore, and contains carbonate and tungstate of lead;
some of the ore yielding as high as $800 in silver. It is worked from the Cerro Gonlo.
Ravine along the river by tunnels, ';vhich will command to the surface about two,

H. Ex. Doe. 207--2
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hundred feet in height. This property has been recently sold for $20,000, or $12 50 per
foot.
San Benito.-This mine is west of the Freiberg, aml east of the Ignacio. The vein is
about six feet wide, with clear walls of alabaster or marble and yellow clay slate.
The ore taken out of this vein yields from $289 to $1,490 per ton in silver. The loose
debris, forming :1 casing between the walls and the vein, as well as the vein itself, contain free gold in considerable quantities. None of this vein matter, except the solid
ore, has been yet worked, for the want of water. The mine is worked from a shaft
fi·om the highest part of the outcrop, nnd has been opened to seventy-five feet in depth,
by a shaft ten by six feet wide. It has ~tn opening on "Cerro Gordo" ravine, and can
be worked in the same manner as the Ignacio, along the vein, if thought advisable.
'T he San Benito is sixteen hundred feet in length. The ore that has been taken out
has sold for an nverage of $250 per ton to the smelting works.
Queen Oity.-TbiR mine is about half a. mile south from "Uppertown." It is worked
from a tunnel of about one hundred anu twenty feet, and two shafts, one in the tnnnel
.and one outside on the lead. It shows a vein of about twelve feet in width, and the
height from the head of the tunnel to the highest point on the vein is about six hundred and fifty feet, from all of which ore can be taken out through the tunnel. The
.ore .smelts front $123 to $369 per ton in silver, and is composed of sulphnret of lead,
with a trace of antimony. It is what is called here a "galena" mine, and worked,
aside from the silver it contains, as a flux for such ores as the San Benito, St. Louis,
&c. There have been about forty tons of or~ taken out of this mine, which sold on
the ground for about $150 per ton. The length of the Queen Cit.v is sixteen hundred
feet. It promises to be one of the best mines in the district.
.
Cannel.-This mine is one thousand feet in length, near the head of Queen City
Ravine, half a mile .south from the Freiberg, at the foot of the Buena Vista Mountain.
It is similarly located to the Freiberg, and a tunnel run into the mountain shows
a vein of twelve to fourteen feet in thickness. A contract has been made to ran sixty
feet, at which point another vein of very rich lead ore will be reached; and if the tunnel runs eight hundred feet, probably not less than ten other veins can be reached.
The front vein contains sulphate and carbonates of lead, carrying about, $225 per t,on
in silver. This vein is one thousand feet in length, and, from its location, can he
worked at the minimum cost of extracting m·es.
Mexicana.-This. vein is on Buena Vista Mountain, about half a mile east from
the Freiberg. It is a vein of about six feet in width and sixteen hundred feet in
length, and has been opened by a tunnel, showing quartz, in which arc found carbonate
of lead, gray sulpb.urets and silicate of copper. It carries from $253 to $791 per ton in
silver.
San Ct·istobal.-This mine is near the Queen City, and has a tunnel, disclosing a
vein of about four feet in width and fourteen hundred feet in length, of pay ore.
The ore is of the same general character as that of the Mexicana, and contains sulphnret and carbonate of lead enough for smelting purposes. By smelting process the
ore has yielded about $213 per ton.
Gran Pocler.-This mine is a,bout a quarter of a mile north from the Freiberg. · It is
opened by a, tunnel, and discloses a vein of about sixteen feet in width. The mine is
fourteen hundred feet in length. The ore is of nearly the same character as that of
the Mexicana. It contains carbonate and sulphuret of lead. By smelting process it
has averaged three hundred dollars per ton.
St. Louis.-This mine is near the Queen City, about one mile south from the Freiberg. It has been opened from Queen City Ravine hy an open cut, and shows a v ein
of three to six feet in width, with great facility for· mining. The ore is of the same
character as one vein of the Queen City-a sulphate of lead with a trace of antimonial
silver, and containing about one hundred and thirty dollars per ton h1 silver. The location is one thousand feet in length, well opened, and from the level of the tunnel to
the outcrop on the hill shows available ore for about five hundred feet.
San GTegorio.-On the west slope of Buena Vista Mountain. It is two thousand
feet in length, opened by a tunnel of twenty feet, disclosing a vein of hard ore,
similar to the Mexicana. The vein is from four to eight feet in width, and easily
worked.
The rock taken out runs from $120 to $400 per ton, by smelting process, in silver.
St. Arnold and Santenelle.-On the west slope of Buena Vista Mountain, near the San
Gregorio, are parallel veins running north, eighteen degrees east. Both are opened by
tunnels of various lengths, and disclose veins of argentiferous galena with antimony.
They rnn from eight to ten feet in width, awl fourteen hundred feet in length. The
veins are inclosed in walls, similar to the San Benito-that is, gray marble and clay
slate.
Wctshington ancl Colfax.-In a parallel range to the Inyo Mountain, eighteen miles
east from Cerro Gordo. They are rich in native and antimonial silver. They are
generally from six to twelve feet in width of pay ore, which has been worked at the
melting furnace at Cerro Gordo with extra:.>rdinary results,, rauging from $500 to
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$1,500 per ton. The range is abundantly supplied with wood and water, easy of access, and only awaits the aid of capital to make the mines the most valuable in this
sedion of the country. Some of the ores of the Washington have assayed as high as
$5,680 per ton in silver.
Josephin~.-Near the St. Lucas, on the northeast slope of the Buena Vista Mountain . .
The vein is six feet in width, of an ore similar to t.h e Belmont, which assays $267 in
silver. It is a carbonate of lead, with antimony. The vein is one thousand feet in
length, and can be made to supply fifteen to twenty tons of ore per clay.
Other mines.-The General Lee, twelve hundred feet; Passport, twelve hundred;
St. Andre, one thousand; and San Miguel de la Cruz, fourteen humlred, are worthy of notice. These mines have all been opened, and show veins principally of
galena, from three to fifteen feet in width. They are located on various portions of the
west side of Buena Vista Hill, within half a mile of Cerro Gordo, and from them large
quantities of valuable ore have, from time to time, been taken. They have not been
thoroughly tested as to their individual value, but, from the appearance of the ores
discovered and in sight, there is no doubt of their being as good mines as any on the
Buena Vista Mountain. The Belmont, St. Lucas, and many others, lying on the east
side of Buena Vista Mountain, have been developed to a considerable extent, and show
rock generally carrying about nine per cent. of sulphate of lead, and exhibiting working results, by smelting, of from $250 to $800 per ton in silver. Many of these veins,
with ample means for their development, will become valuable property.
Direction, dip, etc.-The general dip of the veins on the Buena Vista Mountain is
southwest, at an angle of about seven..ty degrees with the horizon. The direction is,
north sixteen to twenty degrees east.
The wall rock, in all cases, is remarkably ev· bot.h as to surface and direction;
and so far as the mines that have been mo
Tely worked show, there can be no
doubt of their being tru.e fissure vr''' "

List of 1nin·ing cla·ims in.Cer1·o Gordo mining d·isi1"ict, lnyo County, Calijor11ia, on the 1st day of July 1 1869, rcpo1·tccl by W. S. Watson. •
I

Name.

Character.

Owner.

Course.

I
1

I

Dip

•

Dim_ens~ons
of i "o ntr rock I
clam1, m feet.
v u
Y
•
I

Vein matter

Ore

•

•

~

~Value
per
ton.

~

I

I
I
No. 1,
Freiberg ................ . John Simpson ........... Lode ...... North 20° cast. ···I 82° southwest . ... . {No.2,
No. 3,
Woodworth & Co ..... .. Lode .... .. North 16° cast ... . 810 southwest.
L. Lasky, and others ... . Lodes .... . North 20° east ... . 810 southwest.
L. Lasky, and others ... . Lode ..... . North 22° east ... . 800 sout11west .... .
Sacramento ............. . Watson, Jones & Co .... . Lode ..... . North 16o east ... . 800 southwest . ... .
St. Tomas ............... . '\Vatson, Jones & Co .... . Lode ..... . North 40° east ... . 810 southwest .... .
Carmel ................. .
Lode ..... . North 20° east ... . 80° southwest .... .
Belmont. ................ . ift~~~;l,&Lc~~!. ~ -~~:::: Lode ..... . North 46° west .. . 800 southeast .... .
Buena Vista ............. . Heffernan & Co ....... . I.odt) .... .. North 16° east ... . soo southwest .... .
Washington and Colfax .. W. S. Watson & Co ..
Lode .... .. North and south .. 750 southeast .... .
1

~=~~:~fii:::::::::::::::

0

1, 2DO

1

1, 400 (
1, 600
1, 600

5

1, fiOO

1, 600
1, ~00

1, 400
1, 400
1, 600
1, 000
2, 200

Talcosesrte&
gray marble.
Talcose slate..
Galena . . . . . ..
Gray marble..
Talcose slate..
Gray marble.
Gray marble.
Limestone....
Limestone ... .
Limestone . . . .

Oxide&sulph.
10
of lead, 32tt.
10
30 feet ....... .
. . . .. . . .. . .. . . . . . . . . . . .
12 feet........
4
12 feet........
8
14 feet........
8
12 feet........
6
8 feet ........
3
20 feet........
8
12 feet ........ 1
12
1

I

$100

z""'t?j"

400
.. ..
800
1, 200

z>

f'OO

400
200
300
2, 500

.Remarks.-These mines are only a portion of the seven hundred locations made in this district, many of which are, no doubt, as good as the best in this list. The Freiberg
is producing from twenty to sixty tons per day, and could be made to produce two hundred tons. The Ignacio is producing about fi.fty·fi.ve tons per day. Fifteen tons would
be an average for the rest, with ten hands. There are many other "live claims," but for want of room I omit them. In fact, nearly, if not all, of the seven hundred locations
may be classed "live elaims," but for the want of means it is impossible to work any more than to keep up the locations as prescribed by the laws of the district. There are
claims enough opened that would pay amlfurnish profitable employment for eight hundred to one thousand men for ten years, without sinking below the present level of the
tunnels.
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List of mi.lls in Cerro Gordo mining clistrict, Inyo County 7 on July 1, 1869, Tep01·ted by W. S. Watson.
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'0

&~

~-~

::~

Name of mill.

Owners.

Location.

'""'o
0"'
'tl<l>

g~

"'~oi
~ §

0

~

~

~

~

.....0
0

z

San Carlos, (not working) ..•• -- •......
Ida, (not working) .................. - · ·
Belshaw's Smelting 'Vorks .................................................... .
Duval & Co.'s Smelting Works ......................... . .......... · .......... ..
I, me Pine Smelting Works
Swansea Smelting Works .............. ····
Union Mills, (not working) ...... .
Cervantes Mill ............ .
Kearsarge Mill ..... .
Silver Sprout Mill
Remarks. - Mills have not been a snccess in this district.

l':;l

The ores are more adapted for smelting process, and gRlfma being so olentiful no flux is needed.
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E stimate of costs of rnining and 1·educing ores in Cerro Gordo district, Inyo Coun ty, Cal-ifornia,
reported by W. S. Watson, Jnly 1, 1869.

Population of district : Fifteen hundred.
\Vages of first-class miners : Four dollars per day.
·w ages of surface laborers: Three dollars per day.
Cost of lumber: One hundred dollars per thousand.
Cost of mining timber: Forty dollars ·per thousand.
Cost of common powder: Eight dollars for twenty-five pounds.
Cost of giant powder: One dollar and fifty cents per pound.
Cost of quicksilver: None used.
Cost of freight from San Francisco: One hundred and forty dollars per t on.
Cost of fuel : Six dollars per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Twenty
thousand dollars.
Cost of twenty-stamp mill, freight, erection, &c.: Forty thousand dollars.
Minimum mining cost per ton of ore: One dollar.
Mines from which this is reported : Freiberg, Queen City, IO'nacio, Sacramento.
Character of rock at those mines: Sulphurets, carbonatesoflead, and argentiferous
galena.
Depth of mine: Worked from tunnels.
Maximum mining cost per ton: Five dollars.
Mines from which this is reported: San Benito, Belmont, St.. Lucas.
Character of rock, &c.: Sulphurets, carbonates, tungstate of lead, aud argentiferous
galena.
Depth of mine: worked fi·om tunnels.
Character of process employed : Smelting. Average mining cost, per ton: Two dollars and fifty cents.
Average smelting cost, per ton : Ten dollars.
Average pulp-assay of ore: Two hundred dollars per ton.
Average yield of ore: One hundred and fifty dollars per ton.
J:crM1'7cs.-This district has been very imperfectly prospected, principally by MexiC<tw; , until this summer, when others commenced.

.
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List of mills in Cmo Gordo

n~ining
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Name of mill.

L

district, Inyo Cmmty, California, on July 1, 1869, repm·ted by M. W. Belshaw.

I Looation.

Own"'·

I

0$
ol

:'":! ~
F.:(

I

I

M. W. Belshaw & Co*...... .... M. W. Belshaw & E. J uuson ...... Cerro Gordo. Steam
\Volfskill &_Cervantes Cos ... -1-- ........ ....... ....... : ..... .. .. . Lone Pine ... Water
Swansea M1ll* ................ . Owens Lake Lead and S1lver Co ... Swansea .... Steam.
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*Smelting works capacity twelve tons per day.
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There arc three or four other small furnaces of one to two tons capacity.
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Exhibit of proclncing mines 'in Cerro Gordo mining district, Inyo County, California, on July 1, 1869, 1·eported by M. W. Belshaw.
.....c
Name.

Owner.

Character.

Course.

§s

Dip.

-~-~

Union ............. 1 Sundry.... .. .. .. .. Vein .. .. .. North and south ....
JCcoib"g No.l. .... Sundry ............ Vein ...... No,th and south ....
Belmont ............ Sundry............ Ve~n ...... North and south ....

800
80°
80°

San Ignamo ........ Sundry ............ Vem ...... North and south ....

80°

S:m Lucas ......... I Sunury.. . .. .. . . .. . Vein . .. .. . North and south ....

soo

l

I

1, 600
I

2, 000

;:l.So;

co~

P.;>,
Country rock.

Vein matter.

Ore.

cO

0)00
f:;IJ 00

ol~

z~

8
i54

p.

.,q
Slate and lime: ..... Yellow earth ........ Lead and silver ........
Slate and lime ...... Yellow earth ........ Lead and silver .........
Slate and lime ...... Limestone & quartz. Copper, lead, silver, arsenic, and antimony.
Slate and lime ...... Limestone & quartz. Copper, lead, silver, arsenic, and antimony.
Slate aml lime ...... Limestone & quartz. Copper, lead, silver, arsenic, and antimony.
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CHAPTER Ill.
MARIPOSA COUNTY.

The principal operations carried on in this county have been those of
the Mariposa company, and the Oaks and Reese mine, both of which
"\Vere mentioned in my last report. Concerning the former, numerous
official reports have been published during the year, the company haYing adopted the praiseworthy policy of advertising its stockholders and
the public of· the progress of its operations more frequently than by
annual reports. The mines worked have been the Josephine, Pine Tree,
and J\'Iariposa. Mr. F. Goodsell, the company's engineer, reports under
date of September 1, 1869:
The amount of dead-work done .at the Mariposa mine has exposed a large quantity
of ore, and there is sufficient breadth of ore-ground uncovered in the various shafts,
drifts, a,nd wings to furnish a supply for a considerable time. About four hundred tons
are already mined, and with the present number of miners we can prosecute the necessary dead-work, and furnish daily all the ore the mill can pulverize. The ore now
being taken out is rich, showing free coarse gold throughout. The limited number of
miners engaged in the Josephine mine are making good progress, although working
at many different points. Stoping in the rich shoot of ore recently opened east of the
main shaft, and driving the level underneath, progresses rather slowly, owing to the
great breadth of vein. Altogether, the mine is looking well, and in condition to furnish
steadily a large quantity of ore. Most of the ore recently stoped in this mine is stored
in the *west shaft for further use ; the Pine Tree mine at present furnishing a large
portion of the ore that is sent to the mills. This mine is looking splendidly. The lal·ge
number of men now employed has greatly improved its appearance. The extension of
the engine drift eastward has disclosed the well-known "Garden shoot," so rich in the
upper levels. The "big stope" west of the main shaft is looking better than ever, and
never since work was resumed bas the mine generally been so promising. There is now
open and proved over nine hundred feet horizontal length of ore-bearing ground.
With the present force of miners there is being sent to the mill thirty tons of ore (bily,
and at the same time carrying forward a fair amount of dead-work. A few tons of ore
have been sent for testing to the Benton mills, from the shaft of the " Green's Gulch "
mine, where there is a large quantity of ore standing in sight. Ore from thir:; source is
not required at present, as we have, according to estimatesTons.
At the Benton mills ...................................................... .
l,t300

z~~~~~f~~ ~~e~~il~~~~!n:Ui~~ ~ ~ ~ ~ ~::::: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~·: ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:: ·. ~:: ~::: ~.

300

Miscellaneous ................... ~ ................... _......... _.......... .

100

Aggregate . . . . . . . . . . . .................................................. .

::!,60{}

40\1

The following may be as.sumed as a low estimate of the quantities to depend upon,
being mostly uncovered :
Tons.
Mariposa mine .......... . .....................•...........................
2,500
Josephine mine ............... _.......................................... .
3,500
Pine Tree mine .................................................... . ...... . 15,000
Aggregate ..................· ........................................... .

21,000

And in the known reserves:
Tons.
Mariposa mine .... ~. _.......................... . ......................... .
Josephine 1nine ....................................... . .................. .
Pine Tree mine ........................................................... .

6,000
9,000
15,000

Aggregate ............................................................. .

30,000

This estimate does not include ores that extend beyoml points that have been tested
by the lowest drifts and the various shafts and winzes. The value of these ores can
only be determined by further working.
* See diugr::tms of Josephine and Pine Tree in my lust report.
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The process of dry-crushing and amalgamation with Ryerson's apparatus, described in my last report, has been r~jected, after trial upon a
large scale. The machinery gave favorable results at the I . .ittle Bear
Valley mill, where I saw it in operation in 1868; but it has been found
in many respects unsuited to extensive operations. It was always
acknowledged to be more expensive than the ordinary California process. The necessity of dry-crushing, to begin with, was a great economical disadvantage. In spite of the claims of numerous inventors, I have
yet to see a dry-crushing apparatus that will accomplish as much with
the same power as a good stamp-battery, crushing wet. The items of
repairs, danger from fire, and noxious effects of quicksilver fumes, which
could not be calculated from working results in a small mill, have been
found extremely serious in larger operations, and constitute a considerable addition to the acknowledged costs of the Ryerson process. It
should be pointed out that many of the drawbacks to that process are
of such a character that they are not ameliorated by a decrease in the
eost of labor; while, on the other hand, the ordinary stamp-mill proeess is, by this cause and by constant improvement in machinery, growing steadily both cheaper and more effective. Its principal deficiency,
the loss of sulphurets, is not remedied by the Ryerson method; and the
subsequent treatment of this material by concentration and chlorinanation, pan-amalgamation, or otherwise, is as easy in one case as in the
other. The experience of the Oaks and Reese mine, in the immediate
neighborhood of the Mariposa estate, where improved wet amalgamation is ' rery successfully used, led to a comparative test in November
last, at the Benton mills, between the wet and dry methods, the consequence of which, I am informed, was the rejection of the latter.
'rhe production of bullion during 1869 was considerably hindered by
these experiments and by the necessary dead-work, and did not, so far
as I can learn, exceed $100,000. The company began the year 1870 under better auspices, and is now reported to be producing about $1,000
per da;y, with constructions iu progress that will largely increase the
capacity of the mills, which is still inadequate to the production of the
mines. :More exact statements will be made in the company's annual
report in March, 1870.
'rhe Oaks and Reese mine, under the skillful management of ~Ir.
Cassell, has continued to produce bullion, at the rate as reported,
of $30,000 monthly, throughout the year.
I have no reports of other important operations in the county.

OHAPTEH IV.
TUOLUMNE COUNTY.

Mining has not been very flourishing in this county during the la8t
The following letter from vV. G. Heslep furnishes such general
remarks, as will permit a clear insight into the circumstances surround. ing miuing iu the county at present :
se~-tr.

JAlVIESTOWN, A1tgust 25, 1869.
Sm: In filling up your blank schedules I have aimed to give a true estimate of
th e ·facts wished for tn the schedules. They may not be strictly correct in every particular, but sufficiently so for all practical purposes. The mining interest in this county
at present is somewhat depressed, owing to various causes; many of the owners are
men wit hout eap_ital and are dependent entirely upon the yicltl of the mines to meet
DEAR
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n,ll demands for exploring, deYeloping, and all workincr expenses. Speculation in
mining property the last few years has had a deptessing influence. Discoveries in other
portions of the country have taken away capital and population; legitimate mining
has been to some extent destroyed by unprincipled speculators, who have practiced
the vilest frauds upon unsuspecting parties, selling worthless mines and expending
large amounts of money without the least. prospect of reimbursement. Three-fourths
of the mills in the county are lying idle at present owing to various causes ; in most
cases, however, it is only temporary. I have no data to give me an idea of the amount
of bullion produced, but my impression is that it is not over one-half of what it has
ueen during the last two y~ars.
Hoping that the facts given will assist you some,
I remain, your:., truly,
R.

W.

RAYl\IO~D,

Esq.

W. G. HESLEP.

~
~

List of mill~ in Tuolumne County mining district, Tuol,wmne Cmmty, on July 1, 1869, repm·ted by TV. G. HcsleJ_J.
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Eagle.'.... .. . . . . . . . . .
Shawmut ............
Goldenl~ule ..........
Knox& Co .......... .
App & Co ... _.. .. .. ..
Heslep ...............
Trio ..................
Mooney&Co ........
Oliver&Harris ......
Reist ... _........ _. _..
Rawhide ......... . ...
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~
.;::;

g.
-e

"'

"',.'"El
·M
.. s

ln.

.~

'S

_;g

~H

~

•
rl:l

~§
~

A

Cll.._.

oo

~

....;
:;:;

,:. p:,

~ Cll
<;>"'

S

tn

~

.a.=: p.,A

""'
0

?5 ~

1E

-~

u

Q

In. In.

Tons.

~

~ a.i -g0 ~p..

t; .sl=i
S
;:::
&
""'
a
:::l
o ~
""'oo •
1:1
~ -~~ S§ ~ ~ ~
w ...:::__ <l1 °~ 8
Q)

~

~

o

Q)

-......

~'<:I

~~
..., ~-.=: o

M
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Eastern company ....... Jacksonville ......• .... ! Water ........ 10 500 60
8
7
7
2pans.
$10,000
10
60
10 ......
Eastern company.... . . . Blue Gulch.... .. . .. . . ·water.. .. .. .. 10 1500 80
6
7
7 .. . . . .. . .. . .
13,000 8 to 10 60
10 . . .. ..
Eastern company ....... Blue Gulch .......... Water ....................................
5pans.
8,000
5 ..................
Inc01·poratcd company .. Poverty HilL ......... Water ........ 15 750 70
6
6
8 1 an·astra.
15,000
15
50
8 ......
Knox& Boyle ........... QuartzMountain ...... Water. ....... 10 500 65
6
7
7 2arrastras.
6,000
8 No.7.
!)
.•••..
G1·iffin & Co . _. _.... __ .. Quartz Mountain .. _.. _ Water .. .. .. .. 25 600 80
6
8
8
4 pans.
25, 000
40
40
9
1
B.F.Heslep ............ QuartzMountain ...... \Vater .. ------ 10 500 60
7
7
7
3pans.
10,000
8
50
8 ......
Triocompany ........... Whisky HilL ........ Water ........ 10 400 60
8
6
6
3pans.
10,000
G
50
9 .. ....
Mooney&Co ........... WhiskyHilL ......... Water ........ 4 800 40
10
7
7 ............
2,000
5 No.7.
8 ......
Oliver&Harris ......... WhiskyHilL ......... Water ........ 10 600 65
9
8
8 1arrastra.
12,000
10
50
8 ......
Reist .. ___ ...... _ .. .. .. . ·whisky HilL __ .... _.. Water . _ . . .. .. 5 500 55 I 8
7
7 . . . . . . .. .. ..
5, 000
G
50
8 .. .. ..
NcwYorkcompany ..... l Rawhide Ranch ....... Steam-- 80
20 60011 70
8
8
81 Spans. I 30,000
25
50
8 ......
Patterson ............... Tuttletown ........... Water ........ 10 500 . 60 1 8
7
7 ............
_ 5,000
8
50
8 -----Musser ..... ... ......... Tut.tletown ........... Water ........ 5 500 60
8
7
7 ............
5,000
5
50
8 -----D. Davidson ... _.... _... Soulsbyville ....... _.. Wt'r & st. 30
20 500 1 60
10
7
7
2 pans.
3~, 000 20
50
8 --- .. Mr.lnch ................ [NorthForkTuolumne Steam .. 15 I 5 500160
8
7
7 ............
6,000
5
50
8 ......
Eastern company_ ... _.. Soulsbyville .... __ .. _. Steam . . 20
10 500 60 11 8
10
50
8 ......
7
7 . . . . . . . . . . . . 1 10, 000
E.astern company ....... • North Fork Tuolumne Water ....... -1 20 500 GJ
8
7
7 ............
25, 000
20
50
8 -.... Eastern company .. - .... North Fork Tuolumne Water ........ 10 500 GO
8
7
7 .. - .. ------20,000
10
50
8 1.... -Eas~~rn comp;:my _..... _ North F?rk Tuolumne Water .. -..... j10 5COI GO
8
7
7 .... : .... -..
20, 000
10
50
8
1
&
:_-_-_-_-_-_-_: 1
::::::::
Monitor .............. Dacgennes&Co ........ SugarPine ........... Steam .. 15
5 500 60
8
7
7 ............
8,000
5
50
8 ......
IIa.zelDell ............ l........................... Five-mileCreek ...... Water ........ 5 500 , 60
8
7
71-----------5,00015
50
ShawrhaL.----···--·-[Gashwiller&Co ........ YankeeHill .......... \Vater .. ------ 10 5SOII 60 I 8
7
7
8,000
10
50
8 -----H1mt~r .............. ManningandCo ........ BigCailon ............ Water ........ 1 10 500 60
8
7
7 ............
10,000
10
50
8 1......
Sell&Martin .... ... . l Easterncompany ......
BaldMountain ........ Water ........ 15 600 60 I 8
7
7 ............
20,000 I 15
50
8 1......
Nonpareil ..................................... BigOakFlat ......... Water ........ 5 500 GO
8
7
7
2pans.
8,000
5
50
8 ; ......
Burns&Co .......... Bnrns&Co ............. Garotc ........-........ Steam .. 25
10 500 GO
8
7
7
3pans.
15,000
10
50
8 i- ----R.attlesnake ......... :-1 Incorporation ........... BigOakFlat. ........ Steam .. 30
10 '5001. 60
8
7
71----------..
12,000 110
50
8

I

l

1
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.

~~~;oPs~~o:::

~:1:~:: ::::::I:::: :::: ::::::I::::-1

:::. ~~~~~~i~~~: -- --~·-~~~- --- ~-............
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..,

$7 oo•
8 00*
10 00*
4 50
12 00*
4 00
2 00
5 00
200
GOO
3 00
8 CO*
3 00
50)
20 00~
1500x
8 00*
8 00'~
8 oo·
18 oo:

---1:::::: 10g~~00*
1

.. -

.. -

8~------

800*
800*
1000*
10 00*
1000*
800*
00*

~ ------ . 10

1

1

N. B.-Most of these mills are idle.
*Including mining, I suppose. -R. W. R.
Remarks.-This county comprises one district; several smaller districts were formed, but they arc not generally recoruized. The list of mills comprises thirty. There are
many other mines besides those which own the above mills, and which are partially worked, or have their ore crushed at some of the above mills. The pans which arc nseu
nrc the Varney, Wheeler, and Hepburn. Some of the data are estimated, and may not be exactly correct. The fall of stamps varies from six to ten inches; the height of
screens from eight to ten inches. In my estimate of treatment in some mills the figures are based upon t.h e cl1aracter of the rock and mode of working. They will not vary much
either way from the true cost. You will notice l.Jnt few steam mills. This county has superior advantages for cheap water })OWer. .~vtm what few steam mills there arc,
coultl be changed to water mills; it is mueh cheaper than steam.
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Estimate of costs of mining and 1wlncing ores in Tuolumne County district, Tuolumne County,
California, 1·eported by W. G. Heslep, July 1, 1869.

vVages of :first-class miners: Three dollars per day.
Wages of second-class miners: Two dollars to two dollars and fifty cents per d:1;y.
Wages of surface laborers: Two dollars; Chinese, seven to nine dollars per week.
Cost of lumber: Two dollars per thousand.
Cost of wining timber: Four cents per running measure, twenty-five dollars per
thousand.
Cost of common powder : Three dollars and fifty cents to four dollars per keg.
Cd~t of giant powder: One dollar and fifty cents per pound.
Cost of quicksilver: Sixty to sixty-five cents per pouud.
Cost of freight from San Francisco: one and a quarter to two cents per pound.
Cost of fuel: Five dollars per cord; in timber region, three dollars.
Cost of ten-stamp mill, California pattern, including freight, erection, &c. : Eight
thousand dollars.
Cost of twenty-stamp mill, freight, erection, &c. : Fifteen thousand dollars.
Minimum mining cost per ton of ore : One dollar; two dollars; four dollars.
Mines from which this is reported: Heslep, Golden Rule, Griffin.
Character of rock at those mines: Talc and chloritic slate and q nartz; slate and
quartz ; quartz.
Depth of mines: One hundred and sixty feet; one hundred and fifty feet; four
hundred feet.
Maximum mining cost per ton : Forty dollars ; six dollars; six dollars.
Character of rock, &c.: Quartz, containing antimonial sulphi<le.
Minimum reduction cost: Three dollars per ton.
Name of mill, and number of stamps: Rawhide Mill; twenty stamps.
Character of process employed: Battery amalgamation and pans.
Maximum milling cost: Ten dollars.
Narne of mill, and number of stamps: Confidence Mill; twenty stamps.
Character of process employed: Battery amalgamation and pans.
Average mining cost per ton: Four dollars.
Avemge milling cost per ton : Two dollars.
Average yield of ore : Fifteen dollars.
Remarks.-A water mill with pa,ns and ter:_stamps will cost $10,000. Without pans
$8,000. Steam mill with pans $12,000. Without, $10,000. Some of the al:>ove is estimated, but as near the facts as was possible to ascertain in the short time allowed me.
Return of the production of gold and silver for the Golden Rule mine, Tuolumne County, California, fm· the year ending July 1, 1869, reported by TT1 m. Bosworth.

Mill, Golden Rule; owner, corpomtion; location, Tuolumne County, two and a half
miles south of Ja,mestown; mine, gold; number of tons of oro, 3,670; aYerage yield,
$6 05 ~total product, $2,204 32; time o.f running, 280 days; n.verage unmber of stamps
running, 15; whole number of stamps in mill, 15; power, water.
RcmaTks.-This compa,ny is noted for haYing paid dividends for several years on low
grade quartz.
Estimate of the costs of rnining and 1·eclncing o1·es at: Golclen Rnle Mine, Tuolurnne County, nportecl by W. Bosworth, president of the company, July 1, 1869.

Wages of first-class miners : Three dollars per day.
Wa,ges of second-class miners: Two dollars and fifty cents per day.
Wages of surfiwe laborers: Two dollars and fifty cents peT cby.
Cost oflumber: Twenty-five dollars per thousand.
Cost of mining timber: Nine to twelve cents per running foot.
Cost of common powder: Three dolla,rs per keg.
Cost of quicksilver: Sixty-five cents per pound.
Cost of freight from Stockton: One a,nd one-eighth cent per pound.
Cost of fuel: Oak, five dollars per cord.
Cost of ten-stamp mill, Ca,lifornia pattern, including freight, erection, &c. : Seven
thousand dollars-water power.
Cost of twenty-stamp mill, freight, erection, &c. : Fourteen thousand dollars ..
Minimum mining cost per ton of ore : Three dollars and fifty cents.
Mine fi·om which this is reported: Golden Rule.
Character of rock at t,hat mine: Slate and quartz.
Depth of mine: Two hundred and ten feet.
Milling cost: From one dollar and fifty cents to one dolla,r and seventy-five cents
per ton. Amalgamation in battery.
Cha;racter of process employed: Battery, shaking tables, copper plates, and arrastra.
Average yield of ore: Six dollars and five cents per ton, (from the secretary's report
for twe~ve months ending July 13, 18G9.)
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Exhibit of producing mines in Blue Gulch dist1·ict, Tuolumne County, California, on Jnly 1,
1869, 1·eported by Peter Musser.
Name.

Owner.

Character.

Course.

Dip.

Dimen~ions

of

claims.

- - -- - l~n.gle 1\line ...••.
Philadelphia Co. Lode ...•.. N.E. s.w. 50° ... E. 70° .•.....
Shawmut Mine ...•••.... Roston Co ...... Lode ...... N.E. S.W.50° ... E. about 700.
Jacksonville l\line or Clio . New YQrk Co .. Loc;le ...•.. ............................. E ....... . ...

Name.

---------- -

Country
rock.·

-- - -

. matter.
Vem

-

-

j

Ore.

IAverage value. I/

2,200 fe et.
750 feet.

:Mills.

- -1 - - - - -·1 - - - - - - -----,----

Eagle Mine.............. Blue slate. Bandt>d quartz I Banded quartz. l $l0 54 per ton
1 ten-stamp.
and slate.
•
~hawmut Mine .......... Slate ..... . ............... 1 Ban<ledquartz
............... l:l\foor·~grinders.
JackMonville Mine or Clio. Blue slate . .. ............. j Banded qtlllrt.z ................ l ten-stamp.
1

The claims are on the mother lode.
Jlemarks.-The Shawmut and Clio mines are not worked. The Eagle has been worked since 1864 untill11st
fall, when an exceMs of watet· compelled the company to put up pumps, also making repairs on the mill, This
we have done, and will work the mine again next month. \Ve put up thirty-foot overshot water-wheel lor
the pump at mine. We also retimbered the ~;haft. Cannot giv .. date of discovery nor organization oft.his
di.<trict. Population small. Chinese camp buys placer gold-$:3,00d per week. Eagle mine work three chimneys together, three hundred feet long. Vein matter, twelve feet wide. P~oy ore from two to six feet wide.
Pay on foot wall banded quartz; between pay and hanging wall, quartz and slate, with some gold; between
pay ann !oot-wall, soft and very black slate, three inches to two feet wide, easily removed with a pick. The
$LU 54 pet· ton is the average of 2,200 tons.

Estimate of cost of 1nining and 1·educing ores in Blue Gnlch district, Tuolumne County, California, reported by Peter Musser, July 1, 1869.
'V :1g-es of .first-class miners: Tllree dollars per day.
'Vages of second-class miners: Two dollars and fifty cents per day.
Wages of surface laborers : Two dollars and fifty cents per day. ~
Cost of lumber: Twenty-live uollars per tllonsaud feet.
Cost of mining timber: Ten to fifteen cents per foot.
Cost of common powuer: Two dollars and sevents-iive cents per keg.
Cost of giant powder: One dollar and twenty-five cents per pound.
Cost of quicksilver: Sixty to seventy cents per pound.
Cost of freight from San Francisco now: Seven-eighths per hunured-weight.
Cost of fuel: \Vood, four dollars per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Eight
thousand to nine thousand dollars, (estimated.)
Cost of twenty-stamp mill, ti·eigllt, erection, &c.: Fourteen thousand to fifteen thousand dollars.
.
Minimum mining cost per ton of ore: Five dollars and fifty cents per ton, including
hoisting and pumping.
Mine from which this is reported: Eagle Mine, Blue Gulch, Tuolumne County.
Character of rock at that mine: Banded quartz.
Depth of mine: Three hundred and seventy-five feet.
Maximum milling cost: One dollar and twenty-five cents per ton.
Name of mill, and number of stamps: Eagle Mill, ten stamps, free water.
Character of process employed: Stamps and copper plates.
Avera O'e yield of ore: Ten dollars and fifty-four cents per ton.
Remark;.-Power at mill, fi·ee water, sufficient to drive fifty stamps. At mine, hoisting, thirteen-horse steam-power. Pumps, five-inch plunger. Power, thirty feet oYershot water-wheel. Capacity of wheel one hundred inches water.
Our sulphurets pay, by chlorination, $~00 per ton. Quantity_two per cent., or two
tons to every one hundred to us of ore.
·
Exhibit of Tnolumne Mountain mine, Tuolnmne Cou,nty, on the 1st clay of Jnly 1 1869, 1'Cported by sccrcta1'y of compar.y.
Name, Tuolumne Mountain; owner, incorpora.ted; character, vein; course, northeast
to southwest; dip, 30° west; dimensions of claim, 1,650 feet; country rock, slate and
granite; vein mat.ter, a quartz mixed with cap rock, decompose(l quartz, and slate;
ore, a gray and blue quartz, showing free gold, and a large quantity of sulphurets;
average value per ton, $30; mills, one. Tile mill is very poor and inefficient-light
stamps; product for the year ending July 1, 1869, gross, $30,000; net, $18,000. Not
worked steadily.
Estintate of costs of mining and 1·educing ores at Tuolnnmc j}fonnta·in Gold ancl S~lver Mining
Company 1nine, Tuolunwe Cotwty, Califontitt, reported by---, July 1, 1869.
Population of district: Two hundred.
Wages of first-class miners : :Fifty dollars per month and fonnd.
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\Vages of second-class miners: None employed.
·wages of surface laborers: None employed.
Cost oflumber: Forty dollars per thou~and, (whip-sawed.)
Cost of mining timber, $40 per thousand, (whip-sawed.)
Cost of common powder: San Francisco prices, freight added.
Cost of giant powder: San Francisco prices, freight added.
Cost of quicksilver: San Francisco prices, frei):dlt added.
Cost offniight from Sonora: Two and three cents per pound, (ten miles packing.)
Cost of fuel: Can be had for the price of chopping, $1 75 per cord.
Cost of ten-stamp in ill, California, pattern, including freight, erection, &c.: $10,000.
Minimum mining and milling cost per ton of ore: Twelve dollars.
Mine from which this is reported: Tuolumne Mountain Gold and Silver Mining
Company.
Character of rock at that mine: Gray and blue quartz, free gold, and gold sulphurets.
Depth of mine: One hnndred and ninety feet.
Maximum mining and milling cost per t.on : Fourteen dollars.
·
Number of stamps in mill: Ten.
Character of process employed: ·wet, common battery.
Average yield of ore : Thirty dollars per ton.
Remarlcs.-There is a tunnel in this mine of four hundred feet in length, strikiag the
ledge at the depth of about two hundred feet. The ten-stamp mill, the stamps being
light, crushes only from four to five tons per day. Facilities of communication are
slight, and enhance expenses considerably.

CHAPTER Y.
CALAVERAS COUNTY.

Although this county bas no great results to boast of in either quartz
or placer mining, there has nevertheless much activity prevailed during
the year. The Mattison bas had its shaft deepened to three hundred
feet, and shows a more solid ledge at that depth, the slaty matter h~w
ing given room to quartz. A Hogan & Water furnace has been erected
at this mine for the roasting of sulphnrets. The shaft of the Union
mine is now one hundred and fifty feet deep, and the vein is here fifteen
to twenty feet thick, and all pay-rock. The Bovee, Stickles, Lightner,
Utica, Dr. Hill's, and Angel's, all on the same ledge with the Union,
have not been producing during the year, although most of them -w;ere
thought of very highly at one time.
·,
Barney & Co., the Hilaria Company, Lewis Brothers, Mr. Gashwiler,
Sh~ldou, Folsom & Co., and the Petticoat Company, have worked in a
small way during the year, and some of them have made satisfactory
returns. The Lmvis Brothers have crushed forty tons of ore 'from their
so-called ''little vein," which are reported as giving quite astonishing
results. About one-half of the ore was first-class, the balance secondclass rock, and the former is reported as having yielded $214 per ton,
while even the second-class is said to have gone as high as $46 per ton.
If so, this ore has probably been well sorted; but even at that such a
result will undoubtedly lead to renewed energy and activity in the
mines of the neighborhood.
From the placer mines of the 'county I have no satisfactory reports.
In the neighborhood of Calaveras Town gravel-mining has been carried
on in a small way by Chinese and others, and about $G~OOO worth of
dust was sold per week in town during part of the spring. The old
Union shaft has been cleared of water and much gravel of high grade
. was taken out; it was also ascertained that a great portion of that formerly worked will pay for re-washing. On the whole the claims worked
llave paid only moderately, and big strikes have been of rare occurrence.
The discovery of extensive iron ore deposits, five miles from Calaveras,
is reported.
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RetuTn of the p1·od1wt-ion of gold and silver in the Lower Calaveritas mining district, Calatel'as County, Californict, fm· the year ending July 1, 1869, 1·eportecl
by John Rathgeb.
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Exhibit of producing mines in Lower Calct'l!eritas mini11{J district, Calaveras County, California, on Jttly 1, 1869, 1·eported by John Rathgcb.
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Union Mine ... Union Gold Lode N.W.-S.E. Little 1,400 ft. long, Gray slate.l Quartz, quartzose slate, talcose slate
Mining Co.
to E.
200ft. wide. ! harcl.
with pyrites, cubical and in slabs,
1
and decomposed. Soft. Dry.
TI;wrpe's Mine I Capt. Thorpe., Lode N. W.-S.E. East . . *1, 200 feet. Blue and gray I Quartz, limest~ne, talcose slate and
II!- F~orman's
slate.
blue slate. w1th .small pyrites and
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contaming gold. Easily extracted.
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300 tons extracted,
100 tons crushed,
$2, 000 cash.
7 13-arrastr!t, 1,000 tons extracted,
by water.
600 tons ground,
$4, 200 cash.

I
1
1

Rema:tks.-Thcse are the only mines in both districts having mills and doing regular l.msiness. In San .And~as district there is no quartz mill at present, anu hut two mines
of any mterest, B. Thorne's and Seiffert's, l.mt no work done. The remaining lodes arc unllevdoped for want 'M cnerJ.!y.
.
NOTE.-The Union mine was discovered in September, 1861, (Thorpe's mine abont the same time,) but ·has only been worked for two years. Seiffert's mine has produced
about 200 tons, average $8 to $10 per ton. B. Th.orne's had none crushed, but has flattering prospects.
J. R.
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Estimate of costs of 1nining a~ul1wlucing om~ in Lowa Calaveritas rnining district, Calat•cra8
Connty, California, 1·eported by ,J. Rathgeb, July 1, 1869.
Population of district: About twenty-five, all included.
·wages of first-class white miners: Fifty dollars and board per month.
\Vages of second-class white miners: Thirty-five dollars and board per month.
\Vages of surface white laborers: Thirty dollars and board per month.
Cost of lumber: Twenty-five dollars per thousand feet, delivered.
Cost of mining timber: Twenty-five dollars per thousand feet, delivered.
Cost of common powder: Not used.
Cost of giant powder: Not used.
Cost of quicksilver: Sixty-five cents per pound.
Cost of freight from Stockton to San Andreas : Fifty to sel,centy-five cents per hundred
pounds.
Cost of ten-·stamp water mill, California pattern, including freight, erection, &c.:
Four thousand dollars.
Minimum mining cost per ton of ore: Two dollars.
·
·
Mine from which this is reported: Union mine.
Character of rock at that mine : Gold-hearing quartz, opal, brittle, no sulphurots.
Depth of mine: One hundred and fifty feet.
Maximum mining cost per ton: Two dollars and fifty cents.
Mine from which this is reported: Union mine.
Character of rock, &c.: Gold-bearing quartz.
Minimum reduction cost: Fifty cents per ton.
Name of mill, and number of stamps: Union Mill; ten stamps, free water.
Character of process employed: Wet stamp crushing, amalgamating in battery.
Maximum milling cost: Fifty cents per ton.
A vera"ge mining cost per ton: Two dollars and fifty cents.
· Average milling cost per ton : Fifty cents.
Average pulp-assay of ore: Ir·regular, gold coarse in places.
Average yiehl of ore: Fifteen dollars per ton.
Remarks.-The quartz lode varies in width; five feet is about a,n average.
List of rnills in San .Anclreas ancl Lower Calaveritas mining dist?·ict, Calaveras County, on
July 1, 1869, ·reported by John Rathgeb.
Name of mill, Union Mill; owners, Union Gold Mining Company; location, Lower
Calaveritas; kind of power, water; horse power of engine, - - - ; number of stamps,
ten; weight of stamp, five hundred pounds; number of drops per minute, sixty; height
of drop, eight to ten inches ; diameter of die, six inches ; diameter of shoe, seven
inches; cost of mill, $4,000; crushing capacity per day, eight to ten tons; size of screen,
one by four feet; height of screen above die, three to five inches; cost of treatment, per
ton, thirty-seven and a half cents for wages, and twelve and a half cents for wear and
tear, &c.
Report on West Point mining district, by Ira H. Reed.
Population of district, five hundred.
Number of quartz mills, five, viz: One battery mill of eight stamps, known as the Saca
l'ierra mill; one of five stamps, known as Sterling mill; one arrastra mill with two
arrastras, known as the Carlton mill; one ditto, known as Schmidt's mill; and one ditto,
known as the Morris mill.
These mills are all run at present on custom rock, with the exception of the Saca
Tierra, which, with the mine, was lately sold to Gawne and Frank, who are now running the mill on rock from the mine.
The Sterling mill is not doing much, nor has it been doing much the past year.
Schmidt's mill, with two arrastras, has crushed 260 tons up to date during the past
year, averaging $50 per ton.
Carlton's mill has, probably, crushed 100 tons for the same time, averaging $~0 per ton.
Cannot say correctly what the Morris mill has clone for the past year, but, perhaps,
has not crushed over 50 tons of $20 ore.
These arrastra mills seem to have the preference among miners here as savmg more
gold than the batteries, though, they run at higher cost and employ a slower process.
Arrastras are twelve feet in diameter, and driven by spur wheels on each end of the
water-wheel shaft. They grind two charges of four cargoes each (a cargo being 300
pounds) per twenty-four hours, a primitive battery of two or three stamps being used
to crush or break the rock small enough for the arrastras before charging them. After
the arrastras have run about four hours quicksilver is added to the pulp.
Much of our rock goes out of the district, viz., to Harris's mill, (a five-stamp battery,)
in Sandy Gulch, to he crushed. Probably 200 tons, averaging $25 per ton, hav:e been
crushed there dnring the past year from here.
All our mills are driven by water-power, and have overshot wheels. The charge for
grinding rock is $5 per ton in a battery mill, and $6 6G in au armstra. Cost of hauling
:werages about $1 50 per ton.
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MINES AND MI~ING WEST OF THE ROCKY MOUNTAINS.

The country rock is granite, and blasting ground is found sometimes from the surface and sometimes commencing as low as 150 feet in depth. Generally the cost of
extracting the ore from hard ground is so much that claims will not pay. The ledges
are small and irregular, pay chimneys or bunches occur in groups, and when clown to
hard ground the gold is of poorer quality, and more difficult to amalgamate. A ~eneral
theory exists that by going down in some of these localities, where many paying bunches
ha~ve been met, that a main mother ledge will be found; but as yet no effort has been made
to prove the correctness of this theory, about 160 feet being the greatest depth reached.
Cost of labor, $3 per day, (first-class;) second-class, (Chinese,) $1 50 per clay. Cost
of lumber, $25 per thousand.

CHAT'TER VI.
AMADOR COUNTY.

This county, though the smallest in the State, has kept up its reputation as one of the most successful quartz mining counties. Not alone
have the mines, already well known by their almost unexampled yield
of gold during the past, maintained their production, but also comparatively new, or at least almost unknown, mines, have contributed to
swell the aggregate product of the year. Among the latt~r may be
named the Summit mine, on Sutter Creek; the Lincoln mine, one and a
half mile north of the celebrated Hayward; and the Tow bridge mine,
in the edge of Jackson. The Lincoln mine ha~ erected new and complete hoisting works, and the Summit mine has struck very rich ores in
their lowest (four hundred feet) level. The new chlorination works on
Sutter Creek are in successful operation.
The Hayward or Amador mine (claim 1,850 feet long) has struck very
rich ores and opened up large reserves in the lowest levels during the
latter part, of 1868 ; it is now 1,350 feet deep. In some of the upper
lev~ls important discoveries of valuable ore haYe also been made. The
Badger shaft has been sunk over four hundred feet since last year, so that
it is now one hundred and fifty feet deeper than the lowest level in the
mine a year ago. It has passed through a new and very rich body of ore.
The following statements of receipts, disbursements, cost of mining aud
milling, &c., for the year 1869, are taken from the report of the company:
RECEIPTS.

Cash on hand December 31, 1868. _____ .... _. ___ .. __ ... ______ . ____ . __ .•.. $11, 681 59
Bullion .. _____ . _. ___ .. _. __ . _.. _. _____ .. __ . __ . _____ . ____ .. ____ .... _ _____ 656, 326 79
Sundries._._ .... ___ .. ____ . _. ____ . _. _... ____ .. ____ ... ___ .. __ . _. _--. _...
38, 072 28
706,080 66
DISH CI!SE:\U:NT3 .

Mine account. ____ .. __ . _____ . __ ._. ___ ._ .. :_ .. ___ .. ____ ...... _. __ .. __ ... $160,447 78
Construction account ...... ____ ·--·--·-----·-·--·--·--····--·... . ......
25,885 74
Eureka Mill. ___ . ____ . _. __ . ____ .. ____ .. ____ .. __ . __ . __ . _.. _.. _.. _____ .. .
35, 161 22
New l\iill .. ____ . _____ .. ___ .. _________ . ______ .. ___ . __ ...... ___ ...... ____ 32, 366 57
Salary accouut ...... ---· --·- -·-- --·- ·--- ··---· ---- ---· ...... --·· ·---·ll,H22 50
Dividends 13, at $8 per share._ .. _.... _. ___ . _____ .. __ . ... ___ .. ______ ._-. 384,800 00
Sundry accounts .. _____ . _______ .. ·__ ... __ . _. _____ . ________ ... _. . .. _. _.-.
52, 35G 27
Cash on lland. _____ .. ______ . _________ . _. _ . _______ . __ .. _. _______ . _ - __ ..
2, 140 58
706,080 66

The total assets are stated at $160,494 72. The ore to produce the
above amount of bullion aggregated 32,510 tons, yielding, therefore,
$20 19 per ton. Cost of mining 32,510 tons, $4 86!; milling, $1 97~;
total, $6 83~ per ton.
From the Kevstone I have not been able to obtain full returns. Us
approximate yield, however, throughout the year, has been about $25,000
gross and $15,000 net per mouth.

Beturn of the procluction of gold and silvc1· in the Sutter Creek mining district, Amaclor County, CalifoJ•nia, for the year ending July l, 1869, 1·eportcd by
E. W. Hatch.
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Exhibit of producing mines in Sutter Creelc rnining district, Amaclor County, California, on July l, 1869.
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List of mill8 in Sttlter Cl'celc mining district, Arnador County, on ,Jnly l, l l:l69, TC]Jortc£l by E. w.·Hatch.
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blankets. 1'b.$ old mill was running up to the 1st of July.
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Rcma1·ks.-The Eureka mill runs by water about seven months, and by steam the balance. Amalgamate in b:!,ttery, use copper plates and blankets, two Hepburn pans, two
Rottlers, and two Cornish huddles. The Keystone amalgamate the-same way; two ]Jans, one setUer, two Hungerford concentrators, and one Comish buddle.
I have given the full running capacity of all the water mills on the creek, but owing to the low stage of water in the creek at certain seasons of the year, (the summer,) it is
mpossible to make full time. In August last the Badger only made twelve clays, and the Rose twenty; all other water mills the same way.
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Estimate of costs of mining and reducing 01·es in St,tter Creek district, Arnador Cotm"by, Galifornia, reported by E. W. Hatch, Jnly 1, 1ti69.
Population of district: Twelve hundred.
"'Wages of :first-class miners: Three dollars per day.
vVages of second-class miners: Two dollars sixty-two and a half cents per day.
Wages of surface laborers: Two dollars and twenty-five cents per day.
Cost of lumber: Twenty-eight dollars per thousand feet.
Cost of mining timber: Four dollars, average.
Cost of common powder : Two dollars and seventy-five cents per keg of 25 pounds.
Cost of giant powder: One dollar and twenty-five cents per pound.
Cost of quicksilver: Sixty-five cents per pound.
Cost of freight from San Francisco : Twenty dollars per ton.
Cost of fuel: Five dollars and fifty cents per cord.
Minimum mining cost per ton of ore : Four dollars.
Mine from which this is reported: Amador.
Character of rock at that mine, main vein: Blnish ribbon r<;~ck.
Depth of mine: Thirteen hundred and :fifty feet.
Maximum mining cost per ton: Five dollars and. twent,y-:fi.ve cents.
Mine from which this is reported: Amador.
Character of process employed : ·wet crushing.
Average mining cost per ton: Four dollars and sixty-seven cents.
Average milling cost per ton: Two dollars aml fifteen cents.
Average pulp-assay of ore: Twenty-seven dollars and thirty-eight cents.
Average yield of ore: Twenty dollars and thirty-four cents.
Renw1·ks.-The average yield of ore from the mine for the year 1869, will be 3,000 tons
per month.
List of mining clairns in Foster rnining clistrict, Amaclo1· County, California, on July 1, 1869,
rep01·ted by John Kichols.
Name, Marklee Mine; owner, Hanson :M:arklee; character, vein; course, northwest
and southeast; dip, northeast; d.imensions of claim, twelve hundred feet; country
rock, slate; vein matter, quartz and spar; ore, gold-bearing quartz; value per ton,
thirty dollars to sixty dollars, by mill prices.
·
List of 1nills 'in Foster mining district, Amador County, Califo1'1tia, on July 1, 1869, reported by
J. Marklee.
Name of mill, Tynan Mill; owner, J. Foster; location, Dry Creek; kind of po"Ter,
steam; horse-power of engine, twelve; numl:ier of stamps, twelve; weight of stamp,
four huudrecl pounds; nmnlJer of drops per minute, seventy-five; height of drop, ten
inches; diameter of die, eight inche~ ; diameter of shoe, eight inches; cost of mill,
$:3,000; crushing capacity per day, eight tons; size of screen, thirty-two by nine inches;
height of screen above die, twcl ve inches; amount of wood consuwed per day, one and
one-fourth cord; cost of treatment per ton, three dollars.
Remarlcs.-The owners of this mine (Marklee mine) are suffering very much for the
want of ~1 better mill or process for reducing the ore; a great deal of the gold is contained in a sulphuret, and the process we have saves only the free gold.
Estinwte of costs of mining and reducing ores in Ji'oster district, Amador County, California,
1·eportecl by J. Mct1'klee, ,ft£ly 1, 1869.
Popula.tion of district : Thirty persons.
·wages of :first-class miners: Sixty dollars per month, with board.
Wages of second-class miners: Fifty dollars per month, with board.
"'Wages of surtace laborers : Forty dolbrs per month, with board.
Cost of lumber: Sixteen dollars per thousand.
Cost of mining timber: Two dollars per hundred feet, running measure.
Cost of common powder: Five dollars per keg, eastern powder.
Cost of quicksilver: Seventy-five cents per pound.
Cost of fuel: Two dollars and :fifty cents per cord.
Mine from which this is reported: Marklee mine.
Character of rock at that mine: Fine-grained riubon quartz.
Depth of mine : One hundred feet.
Maximum mining cost per ton : Six dollars.
Minimum reduction cost : Three dollars.
Name of mill, and number of stamps: Tynan mill, twelve stamps.
Character of process employed: Simple stamping, and amalgamating in battery on
copper plates.
Average pulp-assay of ore: Sixty dollars per ton.
Average yield of ore: Thirty dollars per ton.
Remarks.-This mine was discovered and located October 12, 1868. vVe use for hoisting
rock from the mine, horse-power. Names of the owners of mine, J. Marklee, J. Niehols,
William Hanson.
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CH.A.PTEH VII.
ELDORADO COUNTY.

This county, the first in which gold was discoyered in California, ~nd
whicll has yielded very large returus in the earlier periods of gold-mining,
has very little successful mining to boast of during the last year. The
rich bars along the several forks of the American Hiver have ceased to
pay, and few quartz mines have produced satisfactory results. The only
exceptions are perhaps the Pacific mine, near Placerville, the owners of
which haye found it profitable to add another battery to their mill; the
Crystal, which has produced from sixty to eighty ounces per week, extracted by an eight-stamp mill; the Stillwagon, which has kept its fivestamp mill busy most of the time ; and. the Inclepeudence, at Brownsville, the ore from which pays from twenty-1ive to forty dollars per ton
in free gold. The sulphurets fi·om this mine assay over one hundred
dollars per ton.
In this county, near Smith's Flat, is situated the Silicon mine, a mine
which furnishes large quantities of an infusorial earth. This material
is used extensively, under the name of electro·silicon, for the polishing
of all kinds of metals, and also for the manufacture of dynamite.
The annexed are the only tabular returns received from Eldorado
County:

List of mills in Placerville, California mining district, El Domclo County, on Ju.ly l, 1869, 1·eported by John F. Pinkham, Agent Wells,
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Estimate of costs of mining ancl1wlncing ores in Placerrille clistrict, El Doraclo Connty, Cali.
fomia, Teyortecl by John F. Pinkham, J·uzy 1, 1869.

Population of district: Abouf·five thousand..
\Vages of first-class miners: Three dollars to three Llollars aml fifty cents per day.
\Vages of second-class miuers: Two dollars to two dollars and fifty cents per day.
\Vnges of surface laborers: Two dollars per day.
Cost of lnmber: Twenty dollars per thousand feet.
Cost of mining timber: Eight uollars per cord.
Cost of common po\vder: Three dollars per keg.
Cost of giant powder: Sixty-two and a half cents per pound.
Cost of quicksilver: Sixty-seven cents per pound, by :flask.
Cost of freight: From Shingle Springs, twenty-five cents per hundred; from Sacramento, eight dollars per ton.
• Cost of fuel: Four-foot wood, five dollars to six dollars per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: From five
thousan<l to twenty thousand dollars.
Cost of twenty-stamp mill, freight, erection, &c.~ From ten thousand to thirty thousand dollars.
l\linimum mining cost per ton of ore: Two dollars.
Mine fi'Olll -which this is reported: Crystal.
Character of rock at that mine: \Vhite IJ.Uartz.
Maximum mining cost per ton: Three clollars.
Mine from which this is reported: Epley, wn,ter power; steam, four dollars.
Character of rock, &c.: White quartz, with sulphurets.
DepU1 of mine: Two hundred and cight,y feet.
Cl.taracter of process employed: Sluices, with quicksilver.

CHAPTER VIII.
PLACER COUNTY.

Although mining during the last year can neither in activity nor iu
prosperity be compared to tllat of former times, jt must nevertheless
be conceded that llydraulic rniniug at least has been quite lively, especially in the neighborllood of Forest Rill.
Quartz mining llas been followed in a number of claims, but none can
be calie<l a success so far except tho. Rising Sun mine.
I should perhaps mention here the discovery of very extensive ironore deposits six miles from Auburn.. The elaim belongs to Brown &
Co., and the ore shipped so far to tbe Pacific rolling mills of San ]~ran
cisco has given very satisfactory results, as it is very rich and pure.
The shipping is <lone by way of Clipper Gap, Central Pacific railroad,
and the nearness of this station gives the deposit great advantages of
transportation over all the other iron-ore mines in California.
The following tables include fuller reports fi.'om the placer mines
than I have been able to procure from any other county:

Exhib·i t of producing mines in Colfax m·ining district, Placel' .County, California, on July 1, 1869, rep01·ted by H. Roscwarn.
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Estimate of costs of mining and 1·edncing ores in Colfax district, Placer County, California,
Teportecl by H. Bosewar~t, July 1, 1869.

Wages of first-class miners: Three dollars per day.
vVages of surface laborers: Two dollars and fifty cents per day.
Cost of lumber: Eighteen uollars per thousand feet.
Cost of mining timber : Fourteen dollars per thousand feet.
Cost of common powder: Two dollars and fifty cents per keg.
Cost of quicksilver: Sixty-five cents per pound.
Cost of freight, from Sacramento: Five dollars and fifty cents per ton.
Cost of fuel : Three dollars per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Three
thousaml five hundred dollars.
Minimum mining cost per ton of ore: Five dollars.
Mine from which this is reported: Live Oak.
Character of rock at that mine: Blue quartz.
Depth of mine: Tunnel, back end, oue hundred and twenty-five feet.
Maximum mining cost per ton, - - - .
Mine from which this is reportell: Rising Sun.
Character of rock, &c.: Blue quartz.
Depth of mine: Two hundred :mel thirty feet.
Name of mill, ancl number of stamps: Rising Sun.
Character of process employed: Blankets and pan.
Average mining cost per ton: Ten dollars.
Average milling cost per ton: Three dollars.
Average yield of ore: About twenty-five dollars.
Remarlcs.-In this district there are numerous locations on pr01msmg veins; but,
with the exception of Rising Sun and Live Oak, none can be characterized as "live';
claims.
Estirnate of costs of mining Wld redncing ore8 in Fore8t Hill clistrict, Placer County, California, 1·eported by Charles Fett, Jttly 1, 1869.

Population of district: Auout one thousand.
vVages of first-class miners : Four dollars per day.
Wages of second-class miners: Three dollars per clay.
Cost of lumber: Eighteen to twenty dollars per thousand, including deliYery.
Cost of mining timber: Ten dollars per thousand for hewn timuer, aml throe to four
cents per running foot for split.
Cost of common powder : Three to four dollars per keg.
Cost of giant powder: One dollar and seventy-five cents per pound.
Cost of quicksilver: Sixty to seventy-five cents per pound.
Cost of freight from Sacramento: One dollar per hundred-weight.
Cost of ten-stamp mill, California, pattern, including freight, erection, &c.: Twelve
thousand dollars, and seventeen thousand dollars for twenty-stamp mill. A large
portion of these two sums is for the digging of the foundation.
Minimum mining cost per ton: Cement and gravel, oue to three dollars.
Name of mill, and number of stamps: Paragon, (gravel mill.)
Character of process employed: Common table only.
Average mining cost per ton: One tlollar and fifty cents.
Average mHling cost per ton: Fifty cents .
.Renw1·ks.-The Paragon mill is the only one in operation.
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Exhfbit of prodncing ?nines in Forest Hill rnining district, Placm· County, California,· on
July 1, 1869, nportcd by Chm·les Fctt, Fm·est Hill. ·

Name.

Owners.

Character.

Garden Tunnel ..... ........ . W. H. Craig and H. Goebel. .......... .
Rough and Ready .... .. ... .. . J. Crumpton ......................... .
Dierck, May & Co .................... .
~e~~JJ ~~~~::: ~:
G. \V. Reamer ........................ .
Boston ............... ...... . .

:::::::::::::

¥}~~~·s.:::::::::::::::::::::::

:Mountain ..... ~ ............. .
Uncle Sam ...... ............ .
Oro Claim .................. .
Paragon, (in Bath near Forest
; Hill.)

~tl~;~~ 8~:t::J.::::::::::::::::: :·::::

H. Huber and A. Ponu ............... .
Mountain Company .................. .
United States Company ............... .
Oro Company ......................... .
Wheeler & Breece .................... .

Gravel .......... .
Gravel .......... .
Gravel ... ..... .. .
Gravel .......... .
Gravel .......... .
Gravel .......... .
Hydraulic ....... .
Gravel and cement
Gravel an<l cement
Hydraulic ........
Gmvel ........... .

$2,000
1, 000
4, 000
6, 000
3, 000
4, 000
2, 000
40, 000
4, 000
5, 000
70,000
1
I

I

Remarks.-The five first-named claims have, within the last year, been engaged in prospccti11g most
of the time. Several other claims added within this district will m:tke' the total product full $200,000 or
over. This district has very extensive deposits yet, but ~s the opening thereof is expen:;ive, progress
is rather slow without the additional help of capital.

List of mills in Forest Hill mining distl·ict, Placer County, California, on July 1, 1869,
Teported by Charles Fett.
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Bemarks.-These mills have been built mostly under the influence of the first excitement, so common
with Californians. They were bonncl to have a mill before they knew they had a mine. Their funds
have thus IJeen expeml ell, and now they have nothing left to prospect with. All these mills are of first
quality and well put up, but lie idle, except the Paragon.

General remnrlcs.-This mining district has very extensive deposits of
gold-hearing gravel, and will produce far more gold in the future than it
has done. The tunnel claims have been mostly worked out in the front
channel, and some of them have paid very rich. But the back channel
is almost undisturbed, the ]\!fountain Company being the only one at
work therein. The opening of this back channel, as well as that of many
other promising mines, i~ connected _w ith very heavy expenses, and the
owners are poor. Capitalists from San Francisco have been looking
about here now and then, but little has been done by them. Quartz
mining is but little followed, although there are numerous ledges, the
croppings of which bea,r free gold. No ledge has been prospected more
than 80 feet in depth. J\'fr. Pett has done ~orne prospecting on a quartz
ledge, and expects to strike the ledge shortly, by tunnel, at a depth of
about 350 feet.
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List of 1nills in Lone Star ·mining clistq·ict, Placer Ccunty, California, on .Tuly 1, 1869, 1·eporttd by E. Jillson.
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Remarks.- The Green Emigrant is crushing but little, and that custom rock; the Pioneer is in litigation, and is not crushing at present..
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List of mining claims in Michigan Bluff mining ll-isf1·ict, Placer County, Californ·ia, on July 1, 1869, reported by Jmnes Gould.
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Dimension.
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year, 1869.
Estimated.

Year ending .Jnly
1, 1869.

· , - - - - - - - - 1- - - - - - - -

Sage Hill Company .......... ..
North American Company . ... .
Pike Hill Company ........... .
Eldorado Hill Company·....... .
Franklin Company .... ----- ... .
Lightfoot Company .. ---- ..... .
McCarty claim ........... - .. ..
Gap Hill Company ............ .

~~~~Jl~~~~!--:
~ ~ -:-:~-:-:~~~~ ~ ~ ~:
Samlslide Company ........... .

Snoffer claim .................. .
Dam claim ...... : ............. .
Oro claim ... __ ... __ ........ ___ .
Ame!·ican claim....... ___ .... -..- .
Spemmen Company ......... _..
Kavenaugh Company. __ ....... .
Stony Bar Company ..... _____ _
Buckeye Company . ...... __ .. .

\Vm. Smith & Co ........ ..
Van Eman & Bro ........ ..
Eureka Ditch Co .......... .
Shain, Seaman & Co .... .. . .
Mutchler & Co_ ........... .
E . Thomas & Co .......... .
·william McUarty ......... .
Cooper & Bro ............. _
Penman & Co ............. .
Yule & Co ................ .
Russel & Co .............. ..
\V. Smith & Co ........... .
\Vm. Schnaffor ........... ..
McBride & Co ........... ..
Abrams & Co ............. .
D. L. Gorman ...... ·.. _._ .. .
.J. W. Byrd & Co .......... .
Kavenaugh & Co ......... .
Km;loski & Co ........... ..
McBride & Co ........... ..

-I Granite and slate ..

Gravel_ ......
GraveL.......
GraveL .......
GraveL .. .. . ..

Slate ............ ..
Slate .......... .. . _
Slate ............ ..

~~~~~L:::::: ~~1~~~~·:::::::::::
1

Gravel. .......
GraveL .. .. . ..
GraveL.......
GraveL.......
GraveL .......
GraveL .......
GraveL . . .. . . .
GraveL .......
GraveL .. .. .. .
GraveL.......
GraveL .......
GraYeL.......
GraveL.......
Gra\el........

Slate ............. .
Slate ............. .
Slate and granite ..
Slate and granite ..
Slate ............. _
:Slate ............. .
Slate ............. .
Slate ............. .
Slate ............ . .
Slate ............. .
Slate ............. .
Slate ............. .
Slate ............. .
Slate ............. .

$3 00 1 150 feet pressm.·e .. 1, 000 feet square ..
3 50
300 feet pressure .. 1, 000 feet square ..
3 50
250 feet pressure .. 1, 000 feet square ..
3 00
150 feet. pressure .. 1, 500 feet square ..
3 00
Drifting ...... ---- 2, 000 feet square ..
3 50
150 feet pressure .. 1, 000 feet square ..
3 00
Placer ......... --- 1, 000 feet square ..
3 00
Drifting ........ .. 1, 500 feet square ..
3 00
Drifting ...... -- - · 5, 000 feet square ..
3 00
Drifting .... ------ 4, 000 feet sq narc ..
3 00
Drifting ...... -- - - 5, 000 feet square ..
3 00
150 feet })ressnre.- 2, 000 feet square ..
3 00
100 feet pressure .. 2, 500 feet square .. 1
3 00
Drifting ...... ---- 3, 300 feet square ..
3 00
Drifting .... ------ 4, 200 feet square ..
3 50
250 foot pressure.- 1, 000 feet square ..
3GO feet square ..
3 00
100 feet pressure.3 00
River channel_ ... 600 feet channeL
3 00
River channel. . - . - 1, t:OO feet square ..
150 feet pressure .. 1, 000 feet square ..
3 00

$2,500
$3, 000
25,000
22,000
8, 000
12,000
4, 000
4, 000
3, 600
3, 600
3, oco
~. 500
5, 450
6, 000
1, 000
1, 000
16, 381
20, 000
10,000
15,000
2, 000
2, 000
2, 500
3, 000
1, 500
1, 000
8, 000 . - ........ - - .. - ..
2, 000
2, 000
1, 500 -----·-----1, 300 -----------3, 500 ----- --- ---8, 000
4, 000
1, 300 ------ ·----.
~
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List of mining claims i1>- Golcl Run mtd Dutch Flat mining districts, Placer Cov,nty, California, on July 1, 1869, repm·ted by E. L. Bradley.
Kame.

Owner.

Character.

Home Ticket .. Bradley, Gardner & Slocum. Gravel, Hydraulic ..
Deep Shaft .... Braille,y & Gardner ....... _. Gravel, Hydraulic _.

Gross
expenses.

IN

Gross
e t pr.0 fi ts. receipts.

I

$2,385 421 $2,088 98
6, 130 59
140 96

$4, 474 43
6, 271 58

Remarlcs.-Home Ticket, Gold Run district, 42 days' run (water, 300 inches per day) during the
past mining season. Deep Shaft, Dutch Flat district, very hard c{Jment gravel; use powder for blasting; works well riiln; water 85 days, 350 inches per day. Large bouluers, claim hard to work; will last
six or eight years. ,
•

The following letter to my agent in San Frau cisco gives a fair insight
into the difficulties connected with the collection of statistical information on placer mines :
GoLD RuN, August 20, 1869.
DEAR Sm: Your letter, with inclosed blanks, dnly received.
I had inte~ded to try ancl comply with your request to fill them out, ancl requested
several of the claim-owners here to furnish me with the :figures in regard to t.heir 1usiness. They clo not appear to be willing to do so, saying that they do not care to let
the puLlic know their business.
AU I can do is to give you an estimate of the gross yi<'ld of the mines, and pro baLly
a, near estimate of expense. If you desire such information I will give it.
Yours, &c.,
H. H. BROWN.
W. A. SKID~10RE, Esq.

CHAPTER IX.
NEVADA

COUNTY.

This county still takes the lead in mining, and has produced largely
again during the last year. Its superiority is due as well to the permanent and more productive character of its mines as to the energy, thrift,
and good management of its inhabitants.
Owing to a strike of the miners at Grass Valley and Nevada early in
the season, the product of tlte quartz mines has been somewhat reduced,
and the scarcity of water has greatly curtailed the yield of the cement
and hydraulic mines. The low stage of water has, however, greatly
helped the operations iu the river-bed washings, and many miners have
done well iu this branch.
At Grass Valley nearly all the leading claims have.continued their operations successfully, and some of those formerly suspended have been reopened. The most successful new claim is the Idaho, an extension of the
Eureka, to the east.
The following description of this important mine is from the pen of
1\fr. W. A. Skidmore, of San Francisco:
The Idaho has bnt recently assumed a place among our leading mines, and deserves
more than a passing notice.
The Idaho mine is a location of 3,100 feet immediately cast of and adjoining the Eureka
company's gronntl, being the east extension pf that famous ledge, and presenting the same
characteristics iu width, formatiqn, autl character of the quartz. The course of the ledge
is northeast and southwest, with a dip to the south of 70° . The location was made
in 186:3, and the next year a p.rospecting-shaft was sunk ~t t.listance of si:s:ty or seventy feet, which demonstrated the iaeutity of the ledge as the extension of the Eureka.
This shaft was then abandoned, but will soon be connected by raising from the first
level with the present workings of ·the mine, thereby securing perfect ventilation in
aU the levels by means of the ore chutes. The present working-shaft, three hundred
feet cast of the westerly lino of the company's ground, was sunk to a vertical depth of
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one hundred and fifty feet in 1865, when the ledge was struck, and operations sus~
pended for a year or more; dnring this time the property passed into stronger hands,
and work was resumed by following the coun;e of the ledge to a depth of t.h ree hundred feet, and opening levels at· orie hundred, two hundred, and three hundred feet.
The mine was by this means thoroughly opened when the mill was erected in the fall
of 1868. During the present year the shaft has been continued to a depth of five hundred feet, and another level opened at four hundred feet. The company are now extracting ore from their west ground, lying between the shaft n,ncl the Eureka line, a
distance of littlflmore than three hundred feet. The length of their drifts is as follows:
130-foot level, 125 feet west of shaft; 200-foot level, 300 feet; 300-foot level, 306 feet; 400-:
foot level, 275 feet. These various levels have been connected with wings or ore chutes,
and stoping is now in progress, the thorough opening of the mine giving almost unlimited facilities for the extraction of the quartz. The pay zone or" chimney" extends
the full length of these drifts in the upper levels. On the 400-foot level a drift has been
rnn east of the· shaft one hundred and twenty-five feet, continuing in ore for over one
hundre(l feet, and demonstrating the extension eastwardly of the chimney. As the
company have 2,800 feet of unexplored ground in this direction, and all prospecting to
the east of their shaft shows the extension of the pay-chimney in this direction with
increased depth, it has an important bearing on the future of this promising mine.
From the present appearance of the 400-foot level, and the increase of the quartz to the
east, it is probable that the 500-foot level when opened will disclose the existence of two
hundred feet of ore east of the shaft ; making a total length of five hundred feet from the
Eureka line, and this may be expected to increase wit,h each succeeding level. It is
not the intention of the company to sink the shaft any deeper for a year or more, as
the present immense reserves in sight cannot be exhausted in less than two years. The
walls of the ledge are well defined, the foot-wall of the east-drift 400-foot level and of other
parts of the mine presenting the appearance of a polished slab of marble of variegated
colors. The foot-wall is composed of serpentine and the hangi"ng wail of metamorphic rock. The average width of the ledge at the lowest level is three and a half feet,
showing a perceptible increase with each successive level. The quartz now in process
of extraction will yield as high as $36 per ton, exclusive of sulphurets, which coniprise auout one per cent.; and this would be a fair valuation on all the quartz in sight
in the mine. The shaft is nine by four and a half feet, and is lli vided into two compartments, one for hoisting and one for pumping. The mine has very little water, but
is provided with pumps ample for any contingency. The ore is raised in iron buckets
or tubs, as the shaft, being vertical for one hundred and thirty feet, and then inclining
70° south with the ledge, will not pennit of the use of the improved cages and cars
now put in all first-class mines. These buckets answer very well for hoisting out ore,
but it is not much of a temptation for a visitor to make a trip underground in one of
them.
The mill of the company is situated within one hundred feet of the hoisting works,
from which the ore is run on a tramway and clumped at the battery. There are fifteen
stamps of nine hundred and fifty pounds, with a drop of about ten inches, and a velocity of sixty blows per minute, run by tt 12-inch engine, 2i--feet stroke. The mill costs,
with all the gold-saving apparatus, about $18,000, and is, in all resp6cts, a first-class
one; having a crushing capacity of two hundred and ten tons per week of six clays.
The mill and hoisting machinery consume about twenty-seven cords of wood per week,
which costs, delivered, $3 75 per cord. The water is supplied by a ditch, the property
of the company, running two hundred inches of water. The system of concentration,
n,malgamation, &c., is that known as the "Grass Valley system;" and it has here a
great degree of perfection after an experience in its use of fifteen years. The process
has so often been described in detail as to neetl but uricf mention here. Amalgamation is not practiced in uattery, but the quartz is crushed to such a fineness as to permit of its passage through the finest screens, and thence over blankets, which are washed
out every fifteen minutes. The results of the ulanket-washings are passell through
two very simply-constructed amalgamators, where a revolving cylinder, with rakes,
stirs the mass in a bed of Inercnry. The skimmings of the amalgamating boxes are
treated in two Knox pans wit,h chemicals, and here thirty-three percent. of the gross yield
is obtained. The pulp from blankets and amalgamators has, meantime, passed through
two simple contrivances called "rubbers," where further amalgamrttiml is prodnced by
washing and by grinding cylinders covered with amalgamated copper pl::ttes, which are
move(l horizontally by vibrating arms; thence through sluice-boxes with riffles of mercury to a discharge-box with self-acting gates, which is situateLl immedi~ttely over the
concentrating-room. Here commences the separation of the sulphurets, which, still
mixed with the sand and water, now flow through a Paine & Stevens coneentrator,
eighteen feet in diameter. 'l'his apparatus is an improvement on the " uucldle," used
in the tin mines of Cornwall, aml seems well adapted to the necessities of mining in
California. The sulphurets settle on the outer rim of the buddle, while the sand, water, and such fioe particles as have not been caught pass off through the center to the
tail-sluice of the mill beyond. As a ma,t ter of precautiou, the sulphurets are passed
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through the" buddle." They are then placed in a" tossing-tub," another Cornish appliance; and here a further separation takes place. A stream of water is tnrnecl on
with the ch'1rge in the tub, and a 4-pound hammer striking rapidly and forciuly on the
sides of the tub, by its vibrations causes the heavier particles to sink and settle, while
the lighter pass off over the edge of the tub to the tail-sluice. The sulphurets are now
ready for chlorination. The tail-sluice of the mill has received all the refuse ; and
still further precautions arc used to prevent the escape of any of the precious particles. The sluice, over one hundred feet long, is divided into three sections, one of
which is cleaned while the tailings are passing over the other two, where the heavier
sands are caught by riffles and submitted to the manipulation of a hooki ng-trongh.
Thus the last sulphurets are caught, all(l the tailings leave the ground of the company.
Receipts of bnllion shipped from the Idaho mine, Grass Valley, for six months encling .Apl'il,
1R69.
Tons.

November, 1868. ___ ... ____ . _......... _... _.......... __ . . . . . . .
December, 1868 .. _......... _.... _..... _. __ .. __ . ________ . _....
January, 1869 ... __ .. ____ .. _.... _.................. _.. ___ .....
February, 1869 ... __ .......... __ .. ____ .. _..... __ .............
~'[arch, 1869 .. __ .... _...... __ . _... __ .... ___ ... _.. _. . . . . . . . . . . .
April, 1860 .. _.......... _............. _......................

Amount.

498. 65
1, 660.55
1, 219. 35
1, 296. 10
985. 95
2, 354. 55

Totals ............................... _.................. 8, 015. 15

$8,742 06
29,168 06
21,~93 90
22 752 50
17:243 70
41,673 10 •
140,97:3 32

The bullion receh1ts for the mouth of April were swelled by returns of 238 tons of
sulphurets, wllich yielded, by chlorination process, $4,597 52. The receipts for the month
of May will exceed $31,000, exclusive of sulphurets.
Net profits of Iclaho rnine since completion of mill, November, 1868.
Paid for mill and extra improvements .................... _................ . $16,000
Dividend, January, 1869 ................................................. .
7,760
Dividend, Feurnary, 1869 ....._............................................ .
9,300
Dividend, March, 1869 ................................................... . 12,400
Dividend, April, 1869 ..................................................... . 15,500
Dividend, May, 1869 .................................................... .. 15,500
Dividend, June, ltl69 ..................................................... . 31,000
Total..............................................................

107,450

The Itlaho mine ancl mill are ownecl almost exclusively in Grass Valley, ancl principally by the following gentlemen: John C. Coleman, E<l ward Coleman, .M. P. O'Connor, Thomas Fiu.dley, William Young, Samuel vVittgenstein, aml James Dods. Since
the incorporation of the company, the mines have been under the superintendence of
the Coleman Brothers, who have probably inaugurated more successful mining enterprises than any other men in Grass Valley.

The company have applied for a patent for their claim, and Commissioner Wilson has decided in their favor, against the claim of the Schofield Company, which objected.
The Eureka Company have also obtained a patent D:-om .the United
States for 23~ acres, covering the Eureka lode for a length of 1,680 feet.
In adclitton to this they have, according to the report of the president,
bought 37-40ths of the Roannaise mine, adjoining the Eureka on the
west, and comprising 2,000 feet in length on the lode. The company
have consequently now 3,680 feet, of which 1,400 only are prospected
so far. According to the superintendent's report, 21,526 tons of ore have
been raised fi·om the mine during the year; 125 tons were crushed at
the Sebastopol mill, and 20,463 tons at the company's mill, in 307-2- days,
averaging u6~- tons per day with 30 stamps. On the surface were 1,798
tons, the cost of mining and hoisting of which is estimated at $7 per
ton, and broken in the mine remained 1,400 ; estimated cost $6 per ton;
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207 tons of sulphurets were saved, 137 of which were worked, leaving
70 still on hand, which are valued at $10,000. 1,085 feet of drifts were
driven, and 200 feet of winze and 301 feet of the main shaft sunk, during
the year. The extreme length of the fourth level on October 1 was
1,418, and of the fifth level 640 feet. The fourth level had already produced 37,485 tQnS of quartz, and was expected to yield 5,000-more.
From the fifth level only 1,307 tons had been drawn, and assuming that
it would yield as well as the fourth level, it was calculated to contain
reserves sufficient to supply the mill for two years. The Hoaunai se
mine was not considered at all in these calculations. The main shaft
was down 60 feet below the fifth level. The total proceeds from this
mine during the year, from October 1, 1868, to September 30, 1869,
were $574,963 99; the cost oftbe same, $213,752 68; leaving a net profit
of $361,211 31, of which amount $2G4,000 were paid to the stockholders
in dividends. The average yield per ton was $27 80, of sulphurets
$171 77, and the average cost of mining and milling $0 65 per ton.
The statistics of the Empire, North Star, and other producing mines,
will be found in the annexed tables. The old Allison Ha,n ch mine, which
had been lying idle for a longtime, has been put in operation again, and
at a depth of 486 feet on the incline struck rich ore. The Cariboo, considered a feeder to the main vein, furnishes exceelling1y rich ore fi'om a
crevice 10 inches wide. The Perrin has forced itself tnto notice·by some
very good runs of late; the product for October being $11,200; cost,
$2,058. A large amount of rock was taken out faster. than it could be
milled. The Union Hill and Wisconsin have al~o attained more prominence, and as these two mines were not described in my last year's
report, a short description may here follow.
·

UNION HILL MI"-""E.-Scale 200 feet to 1 inch.

Dept~ of incline s11aft, 268 feet; to the first le\'el, 160 feet; to the second, 260 feet. Length.of :first

west dnft, 400 feet; second, 200 feet.

Length of upper east drift, 350 feet; of the lower, 150 feet.

The .Union l!ill cla!m 3,000 feet on the Union Hill quartz ledge; average width 3 feet; d1p 700 south. The company have removed their
hoisting and pumping machinery from their old works to the new shaft,
a~d comm.enced regular mining operations on January 1, 18G9. Their
~Ill contams twenty stamps of 950 pounds each, and the power is furmshed by a .s team-engine. The yield of the mine from January 1, 1869,
to August 1, has been 7,200 tons, which yielded $75;568 92~ an average
o~ about $10 50 per ton. The mining and milling expenses <luring these
mght months have been $59,'192 09, in which amount $0,000 are in-
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eluded for a supply of fuel for the coming winter. The accompanying
sketch gives all the particulars in .reference to the works in the mine.
N.£.

WISCONSI::"! GOLD MINE.-Scale 300 feet to 1 inch.
The shaded parts signify the portions of the mine alren,dy worked out,, the wl!ite ones the reserves.
Total depth of incline, 410 feet; length of northeast dnfts-first leYel 180 feet, seconu 179 feet, third
100 feet, fourth 180 feet, fifth 12 feet. Length of southwest drifts-first level 246 feet, seconu 111 feet,
third 246 feet, fourth 200 feet, fifth 10 feet.

The Wisconsin Gold Mining Company owns 3,400 feet on the \Viscousin quartz ledge, 11ear Grass Valley. Dip of vein 27° west. The
mine has been worked quite extensively, as indicated by the accompa~
nying sketch.
In 1868 this mine changed owners, after having been idle for a short
time. In 1\Iarch, 1860, the present owners commenced operations. 1'11ay
1 they had the mine free from water, and a sufficient length of new
levels was run to commence regular stoping. The crushing .was done at
• custom mills, and continued until .July 30. During these three months
the company took out 519 tons of quartz, ,,-vhich yielded $17,581 30,
or $33 87 per ton. Encouraged by this result, the company concluded
to discontinue crushing ores at custom mills, and resolYed to build their
own mill a(~joining the hoisting works in order to economize in the cost
of hauling the ores and to secure a more perfect treatmeut. The mill is
to consist of 8 stamps of 800 pounds each, and will be supplied \Vith all
the modern contrivances for saving the gold and sulphurets. It will be
driven by steam-power. The average wiuth of the ledge is about· I foot.
The following is an extract from the report of J. H. Boalt, mining
engineer, on the Empire Company's property :
Schedule C, showing expense of mining a.ncl 1nilling at Empire Company's 'Works.
a.. Expense of mining and extracting 1,000 tons of ore, being one month's (26 clays')
work:

~t:::r:c~.~: li leC: g~; ~ ~ ~ _- ~ ~ ~ _- - -~ ~ ~ ~ - ~ ~: ~ ~ -· ~ ~:: ~- ·: ~ ~: ~ .·: ~ ~ ~ ~ ~ ~ ~: ~ =:: _-: =: ~:
12 shovelers and carmen, $2 50 per clay. ___ .. _.. __ .... ___ ... ____ . ____ . ___ _

$8 00
168 00
30 00

2 brakemen, $~ 75 per clay_ .. _ . ____ .. ____ .. ____ .. ____ . - ... _.... ----. --.2 smiths ~md 2 helpers ____ .... __ .... ____ . __ ._. ___ . __ ._-·-- ___ .. __ --.---·

5GO
12 00

Cost of labor per clay .• __ ......•...••••...• _.. _____ . ____ .. ____ . ___ .- __ --

22:3 50

Cost of 26 clays' labor ____ ._. _______ . ____ .. __ • _. _. ____ ... __ .. __ -- -- .. ---Estimated cost of proportion of power ___ . _.. ____ .. ____ .. _____ . -- --. --.400 bushels of coal at 15 cents ... _-·· . ____ ... ___ .. ____ .. ____ . _ . _.. - ... -.-.

$5,811 00

260 00
GO 00
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40 boxes candles, n,t $4 ............................ __ ...... _.. ___ .. _____ .
40 kegs powder, at $2 50 ............................. _ . _....... ____ .... .
Steel, drills, picks, &c., wear on wire rope, cars, track, &c._._ ....... __ ._

$160 00
100 00
250 00

Total for 1,000 tons ........................ __ .. _. _.. _. _ . _.·__ . ____ _
Average expense pel' ton .............................. _.. _ . __ ... __

6,641 00
6 64

b. One month's expense developbtg 1,000 tons reserve while extracting 1,000 tons ore:

Cost of sinking 100 feet of shaft at highest price .................. __ . . . . .
Cost of drifting 1,200 feet of levels at average price .................... _.
180 boxes candles, n,t $4 ...................... .-... . . . . . . . . . . . . . . . . . . . . . . .
180 kegs of powder, at $2 50 ....................................... __ . _.
2,400 bushels of coal, n,t 15 cents...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Proportion of cost of power ....................................... ____ .
Steel, tools, fuse, &c ..................................... , . . . . . . . . . . . . .
Contingencies ...... ------------ .... -- .. ---- ... ..... -------- .. ---~ .... __ ·

$2, 600
9, 000
720
450
360
1, 740
1, 200
1, 000

00
00
00
00
00
00
00
00

Total cost of opening 1,200 by 100 feet of vein, averaging H- foot
thick, and yielding 12,000 tons ore ......................... ____ . 17,070 00
One month's (1, 000 tons) proportion of :tbove .......................... .
Average per ton .......................................... _. _..... __ .• __

$1,422 GO

c. One month's expense for pumping:
Proportion of cost of power ............................................. .
Sundries . . . . . . . . . . . . . . . . . . . . . . . . . .............. _..... _.......... _. ____ .

$450 00

Total for 1,000 tons .....................•....... "................ .
Average per ton .............................. ·----~ ............. .

600 00
60

cl. One month's expense simple crushing:
4 feeclers ............................................. ... .............. .
2 pllttform men, (Blake's crusher)...... . . . . . .... ~ ...................... .

$11 00
5 00

Cost of ln,bor per dn,y ......................•.................... _. ___ .. .

1 42

150 00

16 00

========== ..
Cost ofln,bor for 26 clays ............................................... .
Proportion of cost of power. ............................................ .
'V ear and tear of shoes, dies, &c . . . ... . . . . . . . . .......................... .

$41G 00
575 00
325 00

Total for 1,000 tons .............................................. .
Average per ton ................................................. .

1,316 00
1 31

c. One month's expense extr::wtingnative gold:
6 men for cleaning up ........................................•...........
Wear of copper plates, melting, &c ...................................... .
Loss of quicksilver ..................................................... .

$18 00
30 00
10 00

Total for 1,000 tons ............................................... :
Average per ton ...................... : ........................... .

58 00
.058

f. One month's expense sn,ving and working sulphurets:
2 men to attend concentrators ........................................... .
'Vear and repair of concentrators ........................................ .
4 men for pans. . . . . . . . . . . . . . . . . . . . : ... ·................................. .

12 00

Cost of labor per day ................................................... .

21 00

.
.
..
Cost of labor for 26 days ............................................. __ ..
Proportion of cost of power ............................................. .
Lobs in quicksilver ..... _......... _...................................... .
Wear and tear of castings ........••......................................

$6 00
3 00

$546 00
280 00

40 00
30 00
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Chen1icals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................... .
Contingencies.... . . . . . . . . . . . . . . . . ..................................... .

$30 00
30 00

Totalfor 1,000 tons ............................................... .
Average per ton ..............•....................................

956 00
956

g. One month's expense for power:

Engines at mine:
2 engineers at $3 50 per clay ............................................. .
4 cords of wood at $4 ..•••.............••••....•......•..... ~ ....•.......
Oil, &c. . . . . . ..... ~ ................................................... .

$7 00
16 00
3 00

Total per clay .................................................•....

26 00

Total for 30 clays ..........................................•.............
One-half of chief engineer's salary .......................... ·............ .

$780 00
75 00

Total. . . . . . . . . . . . . . . . . . . ...................... : ..................•

855 00

Proportion assigned to mining ................................ ..
Proportion assigned to reserve work ............................ .
Proportion assigned to pumping ............................... ..

$260 00
145 00
450 00

855 00
Engines at mill:
2 engineers at $3 50 per clay .................. __ ................. ·_...... ..
4 cords of wood at $4 .................................................... .
Oil, &c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... .

$7 00

Total per clay .....................•...............................

26 00

Total for 30 clays ....................................................·... .
One-half engineer's salary ............................. ~ ..... __ ......... __

$780 00
75 00

Total. . . . . . . . . . . . . . . . . . . . . . . ..................................... .

855 00

Proportion assigned to simple crushing . . . . . . . . . . . . . . • . . . . . . . . .
Proportion assigned to sulphurets __ .. __ .. .. .. .. .. . .. . .. . . . .. .. .

16 00
3 00

$575 00
280 00
855 00

RESUME.

l\1ining, per ton ......................................................... .
Opening reserves, per ton ......... " ..................................... .
Pumping, per ton ....................................................... .
Simple crushing, per ton ............................................... ..
Cleaning up gold, per ton .............................................. ..
Saving and working sulphurets, per ton ................................ ..

$6 64
1 42

Total.. . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . .......... _......•..........

10 984

60
1 :n
.058

.956

METHOD AND APPARATUS FOR SAVING THE FINEST PARTICLES OF GOLD.

Various experiments have been made, and many different apparatus
were tried, for saving the finest particles of gold, which escape in the
common stamp-process with the tailings. The following description of
a method introduced by James T. J\icDougall is taken from the Grass
Valley National, and as it appears to have given satisfactory working
results, the account may find a place in this report:
It is well known that the ordinary mill process does not and cannot save all the gold
in the ore. Probably on an average not to exceed ninety per cent. is saved. Various
contrivances have from time to time been devised to secure the fine particles that go
to waste. We visited yesterday the works of James T. McDougall, esq., who has patented an invention for securing these infinitesimal n.toms of gold. The invention bas

H. Ex. Doc. 207--4.
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teen in practical use for several months, extracting the precious metal from the waste
wn,ter of the Eureka and Idaho mines, and its utility bas been positively demonstrated.
The contrivance consists of six troughs, each twelve feet lly two and a half, inclined at
a slight angle. The bottom of the trougLs or sluice-boxes are covered with copper
plates, amalgamated and thickly studded with square iron pegs, a,b out four inches in
height, and half an inch square. Over these pegs arc placed closely-fitting copper caps,
their outer surface being amalgamated in such a manner that a corner is presented to
the stream. In other wonls, the diagonal of the pegs aiHl caps is parallel with the
si<les of the sluice-box. The waste water from the Eurclm and Idaho, from which tLey
have previously extracted all the gold that they possibly could with their hlankets, copper plates, rubbers, pans, rift:les, buddies, &c., is brought to Mr. McDougall's works, and
turned through t,he troughs we have descrilled. Striking against tho pegs, of which
the six troughs contain five thousand, the water boils, and surges, and eddies <tbout, so
that every atom comes in contact with the amalgamated surfaces. The precipitation
of the gold is greatly increased by the electrical action induced by the difference in
latent heat between the different metals, copper, iron, and quicksilver. Amalgam forms
rapidly, and two men are kept constantly employed in eleaning the copper caps and
plates. Owing to the almost microscopical fineness of the gold particles thus saved,
the amalgam obtained does not contain as much gold to the ounce as that ordinarily
obtained at the quartz-mills. This is, of course, to be expected. Mr. McDougall can
tell almost instantly what grade of ore is being worked at the mills above him. When
they n:re running what they call poor rock, his contrivance saves the most golc1; when
they are crushing rich rock, he does not do as well. The explanat,ion is, that their
rock which they call poor may contain as much gold as the rich rock, but it exists in
snch very fine particles that their mill process cannot arrest it. It is these fine particles
that he saves. In their rich rock, their gold being coarser, they save a greater proportion of it.

llcttwn of the pToduction of gold in the G1·ass Valley mining district, Nevada County, Califm·nia, joT the yeaT ending J'uly 1, 1869, 1'C1Jorted by J. F. Nesmith.
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$27 80 $574,963 !J!l
31 18 ::l48, 673 3'1
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12130
12 30
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30

H

!--3
H
0

............... -I From Oct. 1, 11'68, to Sept. 30, 1869.
Engine 18 l>y
42 inches.
12 by 30 inch ·[ Total expenses
$97, !J3!J 35.

7, 043

35 51

250, 087 22

10

115

15

North Star ... North Star Gold Mining Grass Valley .. North Star ... . 11, ceo
Company.
Union Hill .. Union Ilill Mining Company Grass Valley .. Union Hill .. .. 7, 200

30 00

330, 000 00

12

24

24

----------------

10 4!J

75, 568 !J2

20

20

. .............. -I

Wisconsin ...
Hartery .... .
Perrin 's ......
McC:-tuky's.

33
34
39
40

17,581
l!J, 439
32,011
12,118

Idaho....... . Idaho Mining Company..... Grass Valley .. Idaho . . . . . . . . .

Wisconsin Mining Company Grass Valley .. Wisconsin ....

E. McLaughlin & Co ....... . Grass Valley ... Tiartl'ry ......
.Toseph Perrin & Co ......... Grass Valley .. Slate Ledge . . .
McCauley & Co .. ...... . .... Grass Valley .. Ben. Franklin.

50!)
564
810
300

Gold Hill .... E. Pratt & Co ............... Grass Valley .. ! Seven-thirty ..

110

102 40

Gold Hill .... Buckltmu & Co ............. G'aa. Valloy .. BowHy
Lariner's. . . . Higgins & Larimer ......... Grass Valley.. Higgins . ......

!)5

67 2'!

800

26 00

l

-------~

871
08
52
00

50
70
26
00

11, 2G1 00

8~

10

montl1s,

4~ . - ..
6 , [3
8 ---------------12 10 10 -----------·- ···
12 . - . 1G ---------------- Custom mill run onl:v short time
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7 . --. 20

on this rock
·
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on tlns rock.
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Exltibil of producing mines in G1·ass Valley ?nining cUst?·ict, Nevada Cowdy, California, on July 1, 1869, reported by J. F. Neswith.

t-:)

--Name.

Owners.

I Charactor.

·Course.

Dip.

I

Dimensions of
claim.

I

Country rock.

Vein matter.

A:al~~~c

Mills.

Prolluctfor
tl1c year
ending
July1, 1tl69.

---Eureka Mine------ Eureka Mining Company ___ Quartz __ E.&w. ______

78°

Mine . __ ... Empire Mining Company . __ Quartz __ N. W. &S:E ..

33°

North Star Mine.·- North Star Gold Mining i Quartz__ E. & W _. ___ -Company,
Idaho Mine-------- IdahoMiningComP=Y---'- 1 Qua,ta.- E. & \V _______

28°

l~mpire

650-78°

Wi~consl_n Mi~i~g Company Quartz- -1 ~- W. & S. E--

40o

Union Hill Mine ___ Umon H1ll Mmmg Company Quartz__ E. & W _______

60°

Hartery Mine _____ . E. McLaughlin &Co ........ ! Quart:z; __ N. &S ________

34°

Wisconsin Mine .. _

------1

Qu.,ta .. N. W. &S. E ..

44°

M. Ca"y & Co.--- ..•.. __ •.. Qu"'t'-- N. W. & S. E.-

380

Sl<>ro Lead Mino. -- Jo.oph P"du & Co._.

Bea 1-kllnMinol

Feet.
1, 664

Met. slate and Quartz, iron pyrites, and
$27 80 Eureka. __ $574, 963 99
serpentine.
free gold.
Greenstone __ . Quartz, iron pyrites, and
31 18 Empire ... 348,673 34
free gold.
_.. _.- ___ . Greenstone __ . Quartz, iron pyrites, and ------ ---- NorthStar. ··----·----free gold.
3, 100 Met. slate and Quartz, iron pyrites, and
35 51 Idaho __ --- *250, 087 21
serpentine.
free gold.
3, 400 Granite.______ Quartz, iron pyrites, and
33 871 Wisconsin. tl7, 581 30
free goltl.
3, 000 Met. slate and Quartz, iron pyrites, and
10 49 Union Hill. t75, 568 ()2
serpentine.
free gold.
19,439 70
1, 800 Granite __ . ____ Quartz, iron pyrites, and
34 08 Hartery ___
free gold.
Perrin's
___
32,011 26
1, 600 Greenstone ___ Quartz. iron pyrites, ancl
39 52
_
free gold.
12,118 00
1, 800 Greenstone ___ Quartz, iJ•on pyrites, and
40 00 McCauley's
free gold.
1, 650

1

*10 months.

--------

t4t months.

1:8~
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List of mining claims in Grass Valley rnining district, Nevada County, Calijol'n·ia, on ,July 1, 18G9, ?'rpol'icd by J. F. Nesrnith.

Name.

I

Charactor. ·

Owners.

C

n·

,
omse.

.1p. .

1

[nimensions of
.claim,
m feet.

C

Vein
matter.

ountry rock...

I

Oro.

Value per ton.

1

E--u-r-cl_ca_M_i_n_o_____-_-___-_ 1 Eureka-:hl-in_i_n_g_C_,.,o_m_r_)a_n_y______----_

~~ -L-od_e__. ~:~&-W-.-_--- __7_8_ - 1,-G-64- -~et:=~~~-:~~- -Q-x-1.a_t_'t_z__-~-li-'o_n_p-yr-itos :n_d_f-re-.e-g--o-lt_l.__ - - .---<IP-._2_7_8_0_
0

EmJ,iro Mine ________ Empire Mining- Co~n:pany-----.---. Lode.North Star Mine .. ___ Norlh Star Gold Ummg Co----._ . .. Lode.Idaho Mine ....... _.. Idaho Mining Compa.ny-------.- .. - Lode ..
Union Hill Mine..... Union Hill Mining Com11any ----.. Lode..
Wisconsin Mine . . . .. Wisconsin Mining Company--.---.
State Lead Mine . .. _. Joseph P cniu & Co . ... - .... - ......
Allison 13ranch :Mine. Allison Branch Mining Co .. -- .. -- ..
llartery Mine .... _.-I E. McLaughlin & Co :-. -.--.-- .....
OsbOJ.' ll IIill. Mine . - -·[ Osuom Ri1l Mining Company--....
Betsey Mine . . . .. . . .. Ol'leans Mining Company .. - - ... _. .
Stockl.JI·idge Mi!lc·• - - -1 H.· i:LLvester & C?-;- .. - ... -----.-- ..
N ormubaqua Mmn ... l' orcst Sprmg Mmmg Compo.ny .. _..
~one ~aclc.; ---- .- .. I IYheolrer&C? -------·--;---·----:Now 1' ork B.1ll Mme .! New 1' ork H1ll Quartz Min. Co .. ___ .
Gold Hil1 Mine.------ I 'l'rewella Miuing Company-- .. ----Riggins Mine; ...... -[Iliggins &. L:nim. or ... - ....... _. _..
Drome~1aryMme ----, \Ym. ~-~ent ______________________
lone Ill Ill C.-----.---. "I lone Mlmng Company----.-----.-.
Union Jack Mine .... Castle & Co ...... --- .... -.-- .......
Ben. Fran kiin Mine.. Casey & Co ........ - ... ------.. . . . .
Sebastopol U1ne . . .. . Watt & McCauley _.... _... _... __ ..
Roannaisc Mine . . . . . Emelm Mining Company ....... _. _
Cor Mine ......... - .. 1 Coe Mining C.ompan.y .... -.--......
IV est Enreka Mine . . \Vest Eureka Mining Company.....
Wm. Penn Mine ..... Wm. Penn Mining Company .. __ ...
1

1

1

Lode. -I
Lode ..
Lode ..
I10rle ..
Lode..
Lode..
Loue ..
Lode..
Lode ..
Lode..
Lode. Lode..
Lode ..
Lode.Lode ..
Lode..
Lode..
Lode..
Lode..
Lolle..
Lode..

and serpentine.
I
"
N.W. & S. E.
33°
1, 6:10 Grccnst~me. _______ Quartz._ II·on pyr~tes and free gold._
31 18
E. & IV ... _
28°
3, 200 Greenstone ________ Quartz .. Iron pyntes and. free gold ..
E. & \V ..... 650-78°
3, 100 Metamorphic slate Quartz._ Iron pyrites and free goltl..
35 51
and serpentine.
B. & W.-...
f'0°
3, 000 Metamorphic. slate Quartz__ Iron pyrites and free gold._
10 49
and serpentine.
N.W. & S. E.
40°
3, 400 Greenstone .. _____ . Qnartz .. Iron pyrites and. free gold ..
33 87~
N.IV. & S. E .
44°
1, 600 Greenstone __ . _____ Quartz._ Iron pyrites and free gold ..
39 52
N. & S.-.-..
34°
1, GOO Gr:mite .. ____ . ____ Quartz .. Iron pyrites and free gold._
$23 to !JO CO
N . & S ..... -~
34°
1, 800 Granite . _________ . Ql~~nt,z .. Iron pyrites and free gold._
34 08
N .\V. & S. E .
38."
2, 000 Gree1.1stone ___ ____ Qum.tz __ Iron pyrites and fr.ee gold._ 22 20 to 64 30
N. \V. & S. E .
38"
700 Greenstone ______ . Q1 1nrtz __ Iron pyrites and free gold. _ 18 00 to 70 00
~- & S......
25"
2, 000 Greenstone . _. _. __ Quartz .. Iron pyr~tes and f!·ee goltl..
60 00
:N .W. & S. E.
. 32''
1, 800 Greenstone ____ . __ Quartz__ Iron pyntes and u ee gold._
8 00 to 54 00
1'£-W.&S.E.
~2;; 1,6DO Granite----·----- - Quartz .. [ Ironpyr~tesamlfrecgolcl.. . 15 00 to 80 00
:N. \V. & S. E.
34
1, 800 Slate . __. _________ _ Qrtart;r, .. Iron pyrites and free gold ..
34 00
N. \V. & s. E32"
1, 000 I s:ate ---------.- --- QLt<cl'tZ- •I1 Iron 1'Yl'ites and free gold.5 00 to SO 00
N.W. & S. E -~
41"
1, 600 . Slate .. _. __ . ______ . (~nartz _-I lr01.1 pyr~t. es and t:ree gold._
26 00
N.W.&S.E.
36"
1,800 l Greenstone _______ Qnartz .. Ironpyr~tesandfreegolcl ..
6 00 to 65 00
N.W. & s. E.
31"
1, 000 I Greenstone. -.-- --- Quartz.· [ rron pyntcs and free gold.12 00
N.\V. &S. E.
31"
1, 600 1 Greenstone . _______ Quartz .. Iron I>yrites and free gold._
10 50
N. W. & S. E.
38"
1, 800 Greenstone. ______ .I Quartz .. I Iron pyrites and free golt1. _
40 00
N.\V. & S. E.
:~8"
1, 500 i Greenstone .... __ .. I Quartz .. l Iron pyrites and free gold ..
25 00
E. & \V . . . . .
75''
2, 000 I M ot. slal:e & serp'nc (~nartz.. I ron pyrites an<1 free gold ..
18 00
E. &
. W.-...
70"
1, 000 M
• e.,t. sla to & scrp'n<· Quartz.. Iron pyrites and fren gold._
16 GO
E. & W ... -.!
70"
2, 000 Met. slate & serp'ne Qnartz.. Iron pyrites al1(1 free gold._
1G 00
1
12 00
N.IV. & S. E
6:-~-4-oo__ Grcc~~~n~---_-_--_-_---~-~art~z_--L_I_r_on- pyr~_e_s_a_n_d_~:~_g_o_l~j
1

1

f

1

1

!

II

,,. Being clips and angles of the celebrated Massachusetts Hill Mine.
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:MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

Estimate of cost3 of mining ancl1·eclllcing ores in Grass Valley clish·ict, N eracla County, Cali- •
foruia, ?'epm·tccl by J. F. Nesmith, July 1, 1869.
Population of district : Six thousand.

'yages of first -class rniners : Three dollars per day.
ShoYelerR and carmen: Two dollars and fifty cents per day.
\Vages of surface lq,uorers: Two dollars and fift,y cents ver day.
Cost of lumb er:~ Eighteen dollars per thonsa1-1d feet.
Cost of wining timber: Pour to twelve cents per running foot.
Cost of eommon powder: Two dollars and seventy-five cents per keg of twenty-five
po11ncls.
Cost of giant powder: One dollar and twenty five cents per pound.
Cost of quicksilver : Sixty-two and one-half cents per pound.
Cost of freight from San Franeisco: Seventeen dollars.
Cost of fuel : Cord wood, four dollars ; cbaTcoal, fifteen cents per bushel.
Cos t of t e11-stamp mill, California, pattern, inlcuding freight, erection, &c.: Plan
\Vit-hont pan~ , tf'l1 thOUSand UOlJarS i With pans, tl1irtee11 tbOHSO,Ucl five hundred dollars.
Cost of twenty-stamp mill, freight, erection, &c.: About same proportion. ·
·

The miners' strilce.-During tbe month of June, 1869, a miners' strike
oeenrred at Gra ss Valley, the objeet of whieh was to pre\-ent the introdnetion of giant powder as a blasting agent. This strike was peeuliarly
nnjnst and uncalled for, and the 1\:finers' League undou'Qtedly displayed
very little good sense in the movement.
In the first plaee, the Grass Valley mines, being mostly on narrow
veinR, are burdened with heavy eosts of extraction of ore, and the oldfashioned system of large double drills and black powder is, under such
eonditions, peculiarly expensive. In order to get room to swing a
sledge, the stopes must be made much wider than the vein, and wider
than they would need to be for single drilling. In consequence of the
quantity of water in many places, (and invariably in the bottom of the
shaft,) a great deal of time is lost in charging and tamping holes with
common pO\"{der, and the practice of working two men at each bole
results in mueh more idleness than would be the case if the men worked
singly; since whenever one of them stops for any cause, the other must
stop also. Finally, the old system of organization gave the miners
many opportunities, of which they were not slow to avail themselves, to
pilfer small specimens of the very rich gold quartz which so frequently
occurs in the mines of this district. It is a well-known peculiarity of
Cornish miners that, although, as a class, sober and well-behaved, (in
many cases even religious,) they have no conscience concerning the
stealing of specimens, and do not consider it wrong to cheat concerning
the underground work. They have been educated to believe it to be
the business of the foreman or mining captain to wateh against such
peccadilloes, and if he is not sharp enough to catch them, they do not
hesitate to overreach him in every way. Tbe mine owners of Grass
Valley have suffered especially from the stealing of rich rock b;y the
miners. To break a piece of quartz, howmTcr valuable, from a mine and
to carry it a way without the mvner's permission, is not legally theft, but
trespass. After the rock has been b1'oken the dishonest removal of any
of it from the dump or pile is larceny; but it is geuerally impossibl~ to
get evidence which will satisfy a jury of the latter crime; and eYeu
when the evidence is sufficient, a Nevada County jury has never been
known to couvict; hence the thieving miner has hitherto enjoyed a substantial immunity from punishment. l\1:ost of the companies do what
they can to prevent loss from this source, by obliging the workmen, on
emerging from the mine, to strip off their wet elotbes in the " dryinghouse," and walk naked across the room before pnttiDg on their aboYeground suits. But in spite of all precautions, the plundering is knmvn
to be considerable.

CONDITION OF MINL.~G INDUSTRY-CALIFORNIA.
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A yea.r ago giant powder was introduced here, and it was soon found
to effect a great saving in the mining cost. Single drills, small holes,
lJO waste of time by partners, no delay in blasting wet ground-these.
were among its mechanical advantages; while the employment of one
or two men in each shift for the special duty of firing the blasts and
cleaning up the stopes prevented all access on the pa:rt of the miners to
the newly broken rock, and put an instant end to the whole elaborate
sy::;tem of specimen-stealing, with the necessary attendant system of
spying, stripping, and searching. The reduction of the. expense of ore
extraction amounted in this way to forty, fifty, and even sixty per cent.
The new powder was gradually introduced, and its full advantages,
and the revolution in the organization of the shift which it involved,
were not at first apparent. It is one thing to use giant powder now and.
then for single blasts, and quite another thing to organize all the operations underground with referenc3 to its use. So it came to pass that
the miners received it at first with favor. Those of them who had taken
contracts for drifting or sin king found great ·profit in its use, and were
in some cases allowed to take it freely from the magazines of the mine,
as it was thought they would in this way grow familiar with ·it.
After this was forbidden (on account of the high cost of the powder, and
the too ti·ee use of it by tho "contractors,") they begged and stole it
whenever they could. At the same time it was employed by the ordinary shift-miners for some eight nwuths without serious complaint. But
finally, aU on a .sudden, the Miner;;;' League demanded its exclusion from
the mines, alleging that it was iujnrions to health, and coupled with this a
demand that the distinction bntweea surface laborers and·min erR underground should be abolished and tLat these classes of workmen should be
paid alike-a thing absurd in itself, and unhea1·d of in Grass VaHey hitherto. I need scarcely say that the miners did not ask to have their pay reducecl, for the sake of uniformity, but to luwe the pay of the htborers Taisetl.
The secret of this unexpected attitude is the discovery that giant
powder, besides cutting off the perquisites of labor, is diminishiug the
number of miners necessary for a given production, and so far simplifying the labor of these as to require less skill, except on the part of foremen and powuer-men. Of course the natural effect would soon be the
reopening of a vast number of mines now idle, and an increased demand
for really good workmen at- high wages as foremen. Only the shiftless,
lazy, and ignorant workmen suffer in the end by the progress of the
industrial arts, but unfortunately that is the very class which the
leagues are too apt to foster aud protect. Nothing is more fatal to the
true interests of labor than the notion that skill should make no difference in wages. To pay (as the Grass Valley miners demand) the man
\Yuo pushes a car or loads a wagou alJo-ve ground the same as one who
drills, blasts, or sets timber:::; underground, is either to underpay the oue
or to overpay the other; and cert<.tinly, at all events, .to remove from
both the stimulus of ambition and the motive to excellence.
In the strike at Grass Valley, the league V{as too late. On general
grounds, there is not a region in the country where miners have had less
reason to complain. Employment has been for many years both steady
and well paid. No attempt was made at this time, or talked of, or
intended to reduce their wages. E-ven the murmurs about Chinese
labor, which have grown alarmingly bold in many quarters, were not
heard in this quiet paradise of employes until provoked by the last folly
of those who did not knowhow to let well-enough alone. Audas to the
sole plausible re'l!son for a strike-the alleged injurious effects of giant
powder-the league vms, as I have said, too late.
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Is the use of giant powder injurious to health~ Certainly not more
so, if at all, than it was last year, and .for several months of this year, ·
when the miners werA anxious to lighte-n their labor, aoo increase their·
profit, on contract worlv-, by its employment. Oert.ainly not more so than
when they-fired their own blasts, instead of having a man to do it for
them. It is only,.it would seem, when the miners are excluded from the
stopes, after the shots are fired, that they find out how terribly noxious
(in spite of the alibi) are the gases into which they were ready to go
without inconvenience to overhaul for l"lich specimens the freshly broken
quartz.
.
·
Curiously enough, moreover, it so happens that the giant powder, as
now manufactured, is far less likely to be in any way noxious than it
was when considered harmless. It is manufactured wHh greater care,
and upon explosion leaves almost no visible smoke. Now, the smoke is
all that can reasonably be expected to cause pain or annoyance, as a
little consideration will show.
•
Nitro-glycerine or glonoine ha-s long been a homreopathic remedy for a ·
certain kind of headache, and in largm' doses it produces this headache
as a pathogenetic effect. Hubbing it upon the skin will have th0 same
effect as swallowing or inhaling it. But after combustion, thi~ organic
compound is transformed to inorganic gaseous products which do not
possess the same properties; and, iu fact, when diluted with air, in a
decently ventilated mine, should be no more harmful tllan t:Re gases of
any combustion.
·
.
The headache experienced by those w"9:o employ nitro-glycerine in
any form as an explosive, doubtless arises from the presence in f'he air,
after explosion, of particles of the original substance, not consumed,
just as in the smoke of powde.r we have an evidence of imperfect combnstion. The Jess visible smoke remains, th~refore, after. a blast· of
giant powder, the lesR time will be required for its effects on th~ air to
disappear. Proper aL1justment of the charges to S{-:cure absolute combustion is a matter bearing directly on the same ·point. Few .mining
captains have yet found out how small a charge may be advantag~ously
employerl. The almost universal mistake in the use of this explosive i~:;
overcharging the holes. (The useful e.-o=
ect of ctbl'ast does not increase in the
rcttio of the amonnt of e.'Vplosive-least of all •;vhen the explosive is a quick
one.) Even if giant powder gave noxious fumes, the evil could be·
reduced to a minimum, and would~ be far less serious than those experienced in quicksilver, arsenic, or e~n common metallurgical works.
But the general evidence is that, after becoming accustomed tq giant
powder, uo one suffers from it. If there are a "few so constituted as to
be always affected by it, what of that~ Some people are always siek
when they rid; backward; some when they go to sea; some w~1en they
smell camphor. Many soldiers cannot, without injury, attend upon
artillery practice. But there will be stages and ships and camphor and .
cannon for all that.
If the use of giant powder were universally and seriously and unavoidably injurious to health, it might be forbidden by law. But there
is no possibility of that prohibition. The facts are all against it. The
Chinese used nitro-glycerine (which is chemically the same thing) in the
Central Pacific tunnels, aud they are not afraid of it. Now, if it is so
fatal as the league asserts, why does .not the league embrace the opportunity to kill off the Chinese by allowing them to work with it underground ~ The fact is~ giant powder may prove malarious to miners'
leagues, but not to miners.
·
This was part of the great labor struggle in the Pacific Coast-a
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struggle which marks the terminus of the era of mere speculation. For
years the miners ha-ve been begging foc the a.s sistauce of capital to erect
their industry into a regular business. Now they have their wish, and
the first requisite of a business must be complied with: the owners of
mines must be free to work them as they choose, and with what force
they choose. If a steam-engine will pump for fiye dolhrs where two men
and a bucket cost ten, the eng~ine must be erected. If the cheaper
machine is a Chinaman, instead of an engine, why should not the Ullinaman be employed~
The best men of an parties agreed on many points involved, and the ·
foolish stubbornness of the laborers and miners forced rapidly an agreement on all. The superiutendents of the mines, which bad been compelled to suspend operations, after waiting a few weeks to let the miners
reconsider ·the pmdtion taken by them, finally procured other workmen
from the more northen~ counties and had no difficult,y whatever in
doing so. Many of the strikers even returned to their work after they
saw that their demands would l}.Ot be complied with. It is to be expected, therefore, that the operatit>ns in this leading gold-producing <listrict will not be disturbed again -very soon by a similar piece of folly on
the part of the workmen.
The placer mines.-The letter of l\ir. \tV. A. Skii1more, in my last year's
report, contains a very full description of the placer mines of Nevada
and Placer Counties, and it is therefore hardly necessary to enter into a
detailed description again this year.
·
I ha-ve already said that the scarcity of water has prevented rE>:guiar·
operations during the last year in these mines: still, a few of tllem have
managed to do quite well under the circumstances. A. representative
claim of the class is the one belonging to Judge Brown, at You Bet,
Nevada County,,and a short.. description of it will ghye a very fair idea
of the remaini1~g cement mines in the neighborhood .
. The cement in this claim lies from eighty to one hundred feet below
the surface. It ~ is overlain by gravel, whicl« will' pay handsomely by
hydraulic washing after the cemGnt is remeye<l; the latter is from twelve
to twenty feet thick and quite hard. It is extracted by shafts and tunnels, and the timbers in the stopes can be taken out after the cement is
removed, so as to allow the superincumbent gravel to cave in, in order
'to prepare for washing it off cheaply a1id expeditiously by hydraulics.
The hoisting and pumping is done by the same water wheel which furnishes th,e power for the stamps. 'fhe water to ch:i've this wheel costs
$9 60 per <lay. Eight hund1~e<l and forty tons worked in June yielded
$14,214 28, !1nd a Clean-up from one thousand two hundred tons in J nly
gave ~ result of $17,860 28. The daily cost of working this claim isSixteen men, at $3 ____ .. _________ , _..... __ .. __ . ____________ $48 00
'J~lwee men, at $3 50 ______________ . ______ . ___ -.- ___ . __ ._____
10 50
vVater.- _____ . ____ . __ . ___ .____ . _____ . __ .·. _____ . _____ . _
9 GO
G8 10

Ordinary and extra incidentals make the total expense less than $500
per week. The mine has pro<luced between $500,000 and $600,000 aml
the prospects ahead are good.
The mill used on this claim consists of eight stamps of eight hundred
and fifty pounds each, arranged in two mortars. Lift, twelve inches;
fifty-six c1r<'t1S per minute; discharge, five inches above dies; sieves mndo
out of No. 18 iron with one-eighth inch punched holes; size of sie-ves,
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forty-eight by sixteen inel1es. Most of the gold is cangl1t by the quicksilver .in the mortars; the balance by copper plates below.
The American Mining Company, at Sebastopol, in the Junction Bluff
district, has done quite well during the last year. A fnll statement of
their doings will be found in the annexed table.
The Buckeye Hill claims, below Sweetland, haYe been extensiYely
worked. This company has bought ground in addition to their own,
and the average product of their six-weeks' runs has been about $10,0!)().
They employ six men in their new tunnel, which they own from
Sweetland Creek for a length of Pighteen hundred feet, and twenty-two
men at washing. Five hundred inches of water are used.
The Prescott claims, near Omega, lutve been worked with good results
by W. Kicld & Co. The gold from these claims is Yery fine, beiug worth
$20 per ounce. One clean-up in 8eptemuer yielded $10,500. In the
Kansas ground the existence of a chmmel has been satisfactorily estalJlished, and a San Francisco company proposes to operate here.
l\1y agent for California distributed many sets of Llauks a1ltong the
placer miners of Nevada County, only one of which \\as returned
partly filled. I am consequently not iu a po::;ition to give as full statistics on this branch of mining as I had intended.
Exhibit of proclucing mines in Junction Blt~ff mining district, Bridgeport tozcnship,
Conn~'!}, California, on Jnly 1, 1869, 1·epo1·ted by Anson B. Sweeny.

Ne-:_~ada

Name, .American Mining Company, (not incorpornterl ;) owners, J. H. Brown, G. C.
Spooner, S.M. Crall, A. B. Sweeny, T. L. Frew, C. H. Effinger, ::VIoses Davit:!, James Stoott,
L. Gaskill, L. Carmack, J. S. McBride; character, gravel, with cement . at the bottom 1
dimensions of claim, one hundred and twenty claims, eighty hy one hundred and eighty
feet each; two thousand feet on the course of channel; it varies from two hundred :mel
:fift,y to three hundred feet in width; country rock, granite ; mills, one, run by a hun1ygurdy water-wheel; product for the year emling July 1, 1839, $14!:>,000.
Remarks.-The above claims have yielded in five years, up to July 1, 1859, $611,476.
Located in 1852. The prospects ahead are good.
Estimate of costs of min·ing in Junction Bluff clistrict, B1·idgeport township, Xeracla County,
Califomia, 1'epo1·tecl by Anson B. Szcceny, .Jnly 1, 1869.
Population of district: Twenty-t]_ye families-fifty m en :mel fifty-two children.
·wages of first-class miners: Three dollars and :fifty cents per day.
vVages of second-class miners: Three dollars p er day.
'~T ages of ChiHese laborers: One dollar and seventy-five cents per day.
Cost of lumber: Twenty-t"ro <lolbrs and fifty cents per thousand.
Cost of common powder: Three dollars per keg of twenty-five pottnds.
Cost of giant powder: One do1lar and t\Yenty-five cents per pound.
Cost of quiclcsil ver : Sixty cents per pound.
Cosl; of freight from Marysville : One cent per pound.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Ten .
thousand dollars.
Operations of the Anterican Mining Company.
Common powder used per year, in kegs of 25 pounds.----. ---- __ ------ ----- _ 2,500
1,600
Pounds of giant P''wcler used per year.----- . ---- .. --------- . ---------.----1, 500
Pounds of quicksilver used ------.-----------------.-----------------.--- -_400
Pounds of q nieksil ver lost each year. - - - - - -- - --- - - - - -- . - - - - - - -- - . - - -- . - - - - - .
450
Inches of water nsed daily- _- - _ ---- -- - --- . - - -- .. - - --- -- -- - . -- - - -- -- - - . - - - - 4
Nnmbor of pipes ____________ ----------·-----------------·----··----------2t,
Diameter of nozzle, in inches. _____ . __ --- . ----. ------ ------ . ----- ---- -----. 180
Height of bank, in feet ________ . ___ . __ --- ---- ------ ------ . ----- . ---- .. ----.
Pressure of wa.ter, in feet . __________ - . _- __ - -----. _----- ------ . ----- _. _. __ -.
l EO
Cost of wnter per day .. ___ . ______ . _________ . _---- . --- ---- ---- ------ _. -. _--.
$75
40
Number of men employed ______ ------·-----·------------------------------·
Ntuuber of Chinamen. _____ . _____ . _____ . __ - _- . ----. ------ -----. --.- ---- __ -6
16
Average length of runs, in days. __________ -- - . -- - --- - -- - - . - - - - ... - --- . - - - - Monthly expenses ________ . ______ . __________ . - - - - - - - - - - - - - .. . - - - - - . --- . - . - - $3,450
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Length of tunnel, in feet ......................... -- . --. - . -- .. - .. --- .. - - - -2, 200
L ength of tail sluices outside of tunnel, in feet ... _ ...... - .... -- .. - ..... --.3, 100
Number of under-currents .. --- .. -----.---- .... -- ... --- .. ---- .. -.- ... --.-.16
Length of nuder-currents, in feet . _-- __ ....... _........... _- .. --- ....... -..
800
AYe rage width of umler-currents, in feet. ____ .. ____ .. _. __ .... _.. . . . . . . . . . . . .
12
Remarlcs.-We also have tunnels and sluices not mentioned above; we haYe one
started which will be 200 feet cleeper than our present ones, and will be aboqt 3,400 feet
long before we reach a shaft to wash through.

CHAPTER X.
SIERRA COUNTY.

•

The hydraulic mines of this connty continue to produce largely,
though it can scarcely claim, as formerly, to lead the State in this branch
of mining. Some important progress has been made in quartz mining.
Perhaps the most signtficant event of tlle year is the formation of a
company to exploit the valuable deposits of magnetic iron ore in Gold
Valley. This is, I believe, the first enterprise of the kiud in California.
The deposits ocaur in the higher parts of Sierra County, and were discovered some years ag·o. In 18G5 they were visited by Richthofen, who
writes concerning them: "The deposits, as far as explored, are situated
on the headwaters of the North and Middle Forks of the North Yuba
River, about twelve miles east-northeast of the city of Downieville, and
a few miles north of the culminating rocky summit of the Sierra Buttes.
The country is mountainous; its waters escape to the west through
ravines. Near their sources these ravines expand to basins and valleyH,
often filled by lakes, and separated from each other by ridges of little
elevation above their level. Communication is, therefore, comparatively
easy between the different parts of these highlands, as well as \vith the
adjacent eastern valleys, such as Mollawk Valley and Sierra Valley,
which, again, are connected by excellent roads with the State of Nevada.
The iron deposits are situated along a line _about two miles in length,
which connects some of the before-ment,i oned basins-its southerly end
starting from Gold Valley on the .l\Iid.dle Fork, while its northerly end
extends to a depression on the head waters of the North Fork, aud the
central part runs through a gap between both forks. Gold Valley is a
fine basin, about 6,200 feet above the level of the sea."
According to a report by Mr. Frank E. Brown, civil engineer, the Gold
VaHey deposits are oval in shape, two hundred to two hundred and fifty
feet in diameter, and presenting an aYerage height above the surface of
forty feet by about one hundred and fifty feet in length. Other lodes are
said to occur in ten different places,·occupying a line of one thousand feet,
twelve to seventy-:five feet above the ground, a11 d twelve to thirty feet wide.
Limestone is abundant and accessible. The San Francisco Bul1etin observes, in commenting upon this su~ject, that there is evidence to show
the existence of valuable iron deposits along a line of three hundred
miles in the Sierra Nevada, from near the centre to the extreme northern
end of the range. In spite of the considerable altitude of the locality
referred. to, the climate is so mild as to permit the prosecution of work
throughout the year. The site selected for metallurgical works iR about
three miles from Jaimson Cit,y, on Eagle Creek, in the :Mohawk Valley.
It is about forty-seven miles from '.rruckee, on the Central Pacific railroad, to which point a good wagon road can easily be constructed. This
site is recommended also by the abundance of timber and water-power.
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The Sierra Buttes n~ine.-The following account of this mine is tnl~cn
mainly from an able report by Henry J anin, esq., the well-known mining
engineer, of San Franciseo :
The Sierra Buttes mine is situated thirteen miles east of Downieville,
the county seat of Sierra County. It is approached by a mule trail connecting with Downieville. The Henness Pass wagon road, which connects with the Central Pacific railroad at Emigrant Gap, passes within
six miles of these mines. It is under contemplation to connect the mines
with this road by a short road some six miles long, the estimated cost
of which is $5,000. This will facilitate and cheapen the introduction of
machinery and materials. At present heavy pieces of machinery are
transported to the ridge above the mines by ox teams, and thence lowered to the r:rtines by ulock and tackle. These mines are among the
earliest worked in California, the records extending back as far as 1815,
when the quartz was crushed in arrastras. In 1853 the first stamp mill
was erected. In 1857 the mines came into the possession of the present
company, and have enjoyed ever since an uninterrupted career of snccess. The property comprises three veins-the Rose, the Cliff, and
the Ariel. Tlwy are inclosed in a country rock of hard metamorphic
slate. They have a general east and west direction, with a dip to the
north of from thirty to forty degrees. The ledges are large, and have
been proved over a great length; whenever exposed, the walls are found
to be well defined : these and other general features of these ledges
combine to assure great permanency in depth. Near the center of the
hill in which the veins occur, the three veins cmnTerge and concentrate.
going west, and become one. The Rose ledge occupies a position sotlth
of, and the Ariel (the main ledge) a position between, the Rose and Cliff
ledges, of which the latter is found north of both the Rose and Ariel.
The workings of these three ledges are comtected by cross-cuts from the
main working- tnunels whieh are driven in on the .Ariel ledge. The
ledges, are variable in dimensions. vV11er~ the three veins converge, the
quartz at times is more than fifty feet thick, while the veinR before junc'[jion YarJ· from eight to twenty feet. The pay-ore or productive -zone of
the ledges varies also fi·om two and a half to fifteen feet, and is found
sometimes on the foot-wall, sometimes on tue hanging-wall, and often,
where the vein is large, in the middle, with barren quartz on either side.
The Rose ledge is absorbed below the third level by tlle Ariel, but large
reserves of good ore remain in it above that line. Former wod\:ings on
this vein extended 520 feet in depth, on a shoot of productive ground, GOO
feet long, averaging 7f feet in width of pay ore. The Oliff ledge lies
north of the Ariel, and is parallel in dip, but convergent in course. It
is worked by cross-cuts from the Ariel, and bas two shoots of pay ore,
respectively 100 and 60 feet long. It has been worked to a uepth of
720 feet. 'fhe Ariel is the main ledge, and tile most valuable, both by
reason of the value of its reserve, alHl on account of its promise for the
future. This vein is worked by a series of tu:nnels driven in on the vein,
and now made 200 feet apart vertically. This system of workiug, which
dispenses with the expeuse and trouble of shafts, hoisting, and pumping,
is made possible by the extraordinary location of the mine-upon a high
aud steev mountain. The height is some 1,500 feet above the ntlley of
the South Ynba, and the office of the company is 5,100 feet aboYe the sea.
The steepness of the mountain is such that no wagon road has beeu con-.
structed to the mine. The fifth or lowest tunnel is now being driven in,
aud bas already a length of 586 feet. The vein bas been \YOrked to a
depth of 980 feet. At this depth the first shoots of ore ha\ye been cut,
proving a length of 221 feet, and an average width of vay matter of two
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. and a half feet, with quartz which will probably yield $17 per ton in the
mill. The pay stratum in this shoot occupies the foot-wall portion of the
vein of quartz, which will average eight feet in width. The size of the
pay streak in this shoot is the same as it was in the fourth level above
It is well defined, and has every appearance of permanency. The other
shoots of ore, driving west, have all larger veins. The fifth level has
still to be continued an additional length of 1,340 feet, to cut under or
through the paying ground opened and proved in the third and fourth
levels. The fourth level has yet to be driven 840 feet to cut the ore
ground proved by the third level above. The greatest length driven
into the hill on this vein is by the third level, which has a total length of
1,280 feet.
The paying portions of the vein, in this as in all the gold quartz veins
of this State, are represented by shoots or chimneys of productive quartz,
with intervals of barren quartz between them. The Ariel ledge has five
such shoots of the following lengths, beginning at the mouth of tunnel
and going west : 60 feet ; 50 feet ; 280 feet ; 300 feet ; 120 feet. The
aggregate length on the vein, horizontally, of the productive ground, is
therefore 810 feet.
These veins are opened, the water drained off, and the ores extracted
entirely by tunnels. There are no draining and pumping shafts or machinery. As the ores come from the various levels, they are let down
by an inclined track to the mills, which are situated directly below the
fifth level. This necessitates no machinery, as the loaded car going
down brings up the empty car. The main levels are 200 feet apart on
the incline of the Ariel ledge. They have been opened far in advance
of the immediate requirements of the mills, and_therefore expose a large
amount of pay ore in reserve. The nature of the ground is such that
still deeper tunnels maybe driven, which will open up sufficient ground
to supply the mills, of even a largely increased capacity, for many years
to co1ne.
.
The reserves are estimated as follows :
Cliff ledge, 2,307 tons, with a gross value of . . . . . . . . . . . . .
$34,605
Rose ledge, 18,227 tons, with a gross value of . . . . . . . . . . . . .
235,187
Ariel ledge, 91,410 tons, with a gross value of . . . . . . . . . . . . . 1,040,165
Total .... 111,944 tons, with a gross value of. . . . . . . . . . . . . 1,309,957
This includes no ground that is not opened on two sides at least. The
fourth and fifth lezls will undoubtedly cut the shoots exposed above,
and open an aggregate of 420 feet on the former and 700 feet on the latter, horizontal length, by 200 feet" backs."
The cost of taking out and reducing this quartz will be less per ton
than the present current expenses, as the ground is opened and requires
no expenditure for dead-work. The average cost for mining, milling,
administration, and improvements, as established by the results of the
last eighteen months of work, is $5 04 per ton. Allowing, however, $6
per ton for costs, we reach the following results :
Gross value of reserves. . . . . . . . . . . . . . . . . _..... _. . . . . . . . . $1,309,957
Cost of extracting and milling, at $6 per ton. . . . . . . . . ____ .
671,664
Profit contained in reserves ....... _.............. _. . .
638,293
Deducting now twenty per cent., or $127,658, for possible over-estimates,
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we have $510,63:3, representing the final net profit ''in sight" in theresenTes above. the lower levels, and consequently beyond the onlinm·y
mining contingencies and uncertainties. These mines have alway s
befm, and are now, worked with less approximation to their legitimate
productive capacity than any others of equal note in the State. Tile
extraction of ore (hitherto neyer more than 45 tons per 24 hours) could
easily be doubled, thus more than doubling the em'rent monthly profits,
because decreasing in many items the average expense. For reduetion
the same water-power now employed could be used over and over again,
as there is some 900 feet of faU between the present mills and the Yuba.
There are two mills, known as the upper and lower, alHl situated below
the fifth level on the Ariel ledge. The lower mill has 16 stamps, weighing each G40 pounds, and d~iYen by a 32-feet overshot watm-wheel.
Water is brought from immense reservoirs formed by damming up two
lakes some six and a half miles distant from the mines. The supply is
abundant, (75 inches, miner's measurement,) reliable a11d constant. The
upper mill has 12 stamps, 580 pounds each, with a water-wheel of the
same size. The maximum capacity of the two mills, running without
stoppage, is 45 tons per 24 hours. Ninety-two per cent. of tllis is probably about the actual duty. T·h e average yield per ton for eighteen
months, ending June 1, 1869, was $14 56. Tlle production of bullion
for this period was $324,339, and the eli vidends $192,000, or 58.52 per
cent. of the gross receipts. The net profit per ton was $8 62. The quartz
tailings from the mills are worked over four or five times in arrastras,
belonging to other parties, who receive seventy-five per ceut. of the
yield, under contract with the company. The above estimates include
the gross yield of the arrastras on the credit side, while the proportion
repaid to the contractors is included in the expense account. The total
production of the Sierra Buttes Company since 1857 is shown in the
following table. Previous to that year the mines are estimated to have
produced about $250,000.
Years.

Yield.

Expenses.

Dividends.

- - - - - - - 1 - - - - - - - - - - - - -- - - - - - -

1857 --------- .. -----.---.- - .. --------- . - - --- . -------------..
1858 . - __________ . __ -- . __ . - . - . __ __ - ... - _- - _____ - . ------ . - . - - .
1859 ---- - - - - - .. --- . - --- - - - . --- - - - -- : -- . -- - - - --- - -- - - - . -- . - . 1860 . -- .. - ... -- .• -.--- .. - ... -.--- .. ---.---.--.--- .. --.-----.
1861 . -- .. --.-.- .. ---.---.---.--- . -----.----- . ----- ... ------.
I 862 - __ . ___ . _. __ . __ - ... - - __ . -- _..... - - - . -- - . - . -- . - -- -- -- -- ..
1863 --.------.-.--- .. ---- .. - ... --.-.---.---- . ---.--.-- .. ---.
1864 . ------- . . -.---.--- ... - .. --.--- . . -- .. --.--- .. -- .. -- .. --.
1865 . -- .. - - . - - - .. -- - - - .. - .. -- - - - .. -- -- . - . - - - . - - ... - .. - - .. - - .
1866 . --.--- .. --.---.- '-.--- .... -.---- .. ------- .. ------- .. --.
1867 ---.-.-- ... - .. -- .. -- .. ----. - ... -- . . --. --.-- .. - .. --.-----

~~~g :: :: :: :: :: :: :: :: :: :: :: :: :::::: :: :: :::: :: :::: :: :: :::: ::::

$51, 000
55, 000
88, 000
120, 000
198, 000
166 000
156; 000
90, 000
196, coo
224, 000
197, 187

2~~: &~!

$15, 000
15, OOJ
20, 000
37, 000
48, 000
54, 000
57, 000
75, 000
64, 000
70, 000
89, 000

~i: &~! I

$36, 000
40, 000
6tl, 000
83, 000
130, 000
112, 000
99, 000
15, 000
132, 000
144, 000
108, 000

1~~: ~~~

'rotal. ______ .. _____ .. __ . __ . __ . __ . ___ . ___ . _. __ ... _-j-1.835~ -li76~\-1,139,0oo

The results for 1869 are brought down only to the first of J nne. From
the above it appears that the u.iy·idends actually paid out amount to
$1,139,000. In addition to these dividends, the mine has paid for all its
improvements of every nature from proceeds, and has never levied an
assessment.
. The ledges in the vicinity of the Buttes have slate on one wall and
serpentine on the other, and are reported to range from ten to twenty-five
feet in thickness. The Chips, the Briggs, and others, are, however, of
~:nuch smaller dimensions. The Independence, adjoining the Buttes on
the west, and situated on the same lode, has been worked during the
:rear wit.h good returns. In both these mines, giant powder and single-
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hand drilling have been introduced, with a reported saving of ten to fifteen
per cent. in miuing expenses. The Primrose, two miles north of the
Buttes, and twelve miles ·northeast of Downieville, has been worked
again, and is reported in promising condition, (see :&eport of J. Ross
Browne, 1868, p.147.) The works of the Union mine were swept away
in the winter of 1868-'9 by a snow-slide, but have been rebuilt. It is
now reported that the mine iR less troubled with water than formerly,
and that the ore can be extracted and milled for $7 per ton. The Alaska
mine, near Pike City, is reported to have struck very rich rock. The
sulphnret tailings assay $380 per ton, and the quartz (soft and decomposed) assays from $12 to $200, from the surface down. The small fivestamp mill of the compa.ny has extracted $13,000 from 350 tons. The
Bush Creek mine yielded during the year ending September 18, 18GD,
3,380 tons of quartz, from which $105,805 was extracted, or $31 31 per
ton. The product of December, 18GD, is reported at $27,500, of which
$7,000 covers mining and milling expenses. The average yield of the
quartz for December was $42 50 per ton. This vein is six feet thick,
and has been opened to the depth of 300 feet. The mill has twent.)~
stamps, two Knox pans and a Payne and Stevens buddle, all driven l•y
a 50 horse-power steam-engine.
In August, 1869, a piece of gold, weighing 95~ pounds, was taken from
the :Monumental mine in this county. Its original weight, indeed, is
. declared to have been 140 pounds, but a piece is said to have "become
detached." Some $70,000 have been extracted from this mine during the
~hort time it bas been in operation. About the same time, and not far
from the same place, a company of Chinamen picked up a nugget worth
$1,800. The Monumental nugget is remarkable, not only by reason of
its size. but because it was taken from a quartz claim, instead of an
alluviai deposit. If the statements in relation to the nugget be correct,
it is the largest piece of gold yet found in a vein, so far a8 I am informed;
and its discovery tends to throw discredit on the theory (which is nevertheless gaining ground, and which, as I take occasion elsewhere in this
report to show, is not unreasonable) that vein-gold becomes refined and
aggregated after its accumulation in placers.
The annexed account in relation to the great nugget is considered entirely reliable.
'Ve take pleasure in giving the following particulars about the gi.-eat California
nugget:
This, the largest piece of gold ever found in California, was taken out from the Monumental quartz mine, situated about twelYe miles nort h of Downieville, at the Sierra
Bnttes. It ·w eighs 1,142.25 ounces, or 95t pounds, as cleaned, and is almost pure gold,
being valued at $21,156 52.
e
The Monm!1.ental quartz mine is owned by Messrs. vVm. A. Farrish & Co., and located npon tlw same mountain as the Sierra Buttes and Independence mines. The
country has been use<.l heretofore as an extensive and rich quartz district.
Work was begun on the mine about the 1st of last July, by sinking upon the vein a
narrow ledge, varying in wiclth from twelve to forty-eight inches, and filled with decomposecl quartz. It paid from the surface. The nugget was found at a depth of
twenty-five feet from the top, on the 18th of August.
There has been taken from the mine, up to the 1st instant, $70,000, with the labor of
three men, and it is still paying at the rate of $1,500 per clay, the gold being washed
from the decomposed quartz with common pans.
A. T. FARRISH & CO.
SAN FRANCISCO, September 2, 1869.

In connection with this county, an article by John S. Hittell, in the
Overland Monthly for November, 1868, on the "Dead Rivers of California," possesses much .interest. I quote a large part of it:
A df' ad river is a channel formerly occupied by a running stream, but now filled np
with earthy or rocky matter, and is not to be confounclecl with a channel that is open

64

MINES AND MINING WEST OF THE UOCKY MOU~TAINS.

and remains dry during the greater part of the year because of a lack of water, or t1Jat
has ueeu abandoned by the stream for a deeper channel elsewhere. A dry river bed is
not a dead river.
The dead rivers of California, so far as known, are on the western slopes of the Sierra
Nevada, from :five httndrecl to seven thousand feet above tile sea. They nre all auriferous and therefore they have been sought for and examined. They have yielded probably $300,000,000 in all; they now produce perhaps $8,000,000 annna.lly. They are not
less interesting therefore to the miner than to the geologist, not less important to the
statesman than to the antiquarian.
The largest dead river is known as "the Big Blue Lead," and bas been traced from
Little Grizzly, about latitude thirty-nine degrees, forty-five minntcs, in Sierra County,
to Forest Hill, about latitude thirty-eight degrees, fifty-five minutes, in Placer County,
a distance of sixty-five miles. The conrse is south-southeast, the position about thirty
miles west of, and parallel with, the main divide of the Sierra Nevada. The elevation
is five thousand feet aoove the sea at Little Grizzly, and twenty-eight hundred at
Forest Hill, showing an average fall of thirty-three feet per mile. Tbe live rivers of
the Sierra Nevada run at right angles to the course of the range, and have cut canons
from :fifteen lnmclred to three thousand feet (leep, and they are sepamted by ridges
which are from three to six miles apart, and arc as. bigh as the cafwns are deep. The
Blue Lead runs across these ridges fi·om two hundred to one thousand feet h elow their
summits. The traveler does not see any signs of a dead river in these ridges, which
are as high and have the same general appearance at the Blue Lead as at other places.
I shall presently tell how the miner discovers the lead, but before coming to that I
want to give you a clear idea ho1v the dead ri vcr crosses the ridges. Take a piece of
common ruled cap paper; put your pen on a line, llraw it up at an angle of forty-five
degrees to the second line above, then down to first line at the same angle, and so on
until the line made by your pen looks like eight rectangular saw teeth, which are
about an inch high. Consider those teeth as the ridges of the Sierra Nevada on the
line of the Blne Leacl in Sierra Connty, and the intervals between them as the canons.
Write over the first caflon to the left, Calion Creek; over the next Goodyear's Creek;
aml over the others consecutively, North J<'ork of the Ynlm River, Rock Creek, Oregon
Ravine, vVet Ravine, aml .Middle Ynba. Now dmw a horizontal line across all the
ridges a quarter of an inch from their tops. That line is the Blue Lead. The diagram,
made as directed, represents a pcn)etHlicnlar section of the ri<lges and ca,flons of the
Sierra Nevada, on the line of the Big Blue Lead in Sierra County, as seen from the
west.
I have said that the traveler woulcl see no sign of a · dead river in riding over the
· couut.ry. The ridges are as high on its line as elscvdwre; the caflon sides present the
same appeerance. Years elaps~(l before the miners discovered the existence of the
ancient channel. But it re(p1ired only a few months for the discovery that the live
rivers were very rich in gold np to a certain point; that the abundance and size of t.he
particles increased a,s they asceudetl up to that point; and that beyond or east of that
point the streams were poor. Those points on the different streams were nearly in a
line. Just there the ravines on the sides of the canons were very rich, and they -were
comparatively poor elsewhere. The miners followed up the ravines, washing the dirt
in their beds, and the dirt where the ravines were not too steep was a foot or two deep
over the slate rock. At last, when the miners got ncar the top of the ridge, they found
that the narrow, sba.llow rock- bed of the ravine suddenly disappeared, and the body of
the hill was composed of gravel, which had a pecnliar blue color, and part of it, a horizontal stratum about half a mile wide from east to west, and five feet thick, was very
rich infi?iold. They looked after the metal and paid little attention to anything else.
As the stratum ran across the ridges from north to sonth, the miners followed it in
with adits or tunnels, and in more than one place tho tunnels met ; and a few years
ago it was customary for footmen passing between Monticello and Excelsior to go under ground a distance of a. mile rather than to climb over the hill six hundred feet high,
by a path nearly two miles long. In the same manner Forest City anc1Alleghany were
connected by a continuous tunnel; but the timbers have rotted, the roof has fallen in,
and the passage is now closed.
The auriferous deposit is gravel, mixed with boulders, clay and sand, va.r ying from
a hundred to three hundred feet in depth ; in strata distiugnished from one another
by differences in color, in the size of the boulders and gravel, and in the number aud
size of the particles of gold. The predominant color is bluish-gray, clark at the bottom and lighter above, with a reddish tinge in those places that have long been exposed to the air, showing the presence of iron. The material of the boulders, gravel ,
and sand is almost exclusively qnartz. In the whole length of the river, as traced fin
a distance of sixty-five miles, assuming that the deposits of gravel average half a mile
wide and two hundred feet deep, there were, counting in the portions which have been
was bed away by the live rivers, six billion six hundred antl sixty million en bic yards
of quartz and clay, and the quartz alone must have measured five billion cuoic yards.
In the live rivers quartz forms only a small portion of the gravel.
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·whence came all the quartz of the Big Blue~ How did it happen that no granite,
slate, porphyry, basalt, or sandston e was buried in its bed~ If all the quartz veins now
known in California were cleaned out to a depth of one hundred feet, they woultlnot
supply so much as is found in sixty-five miles of a river that must have run for many
hundreds of miles. The gravel is all water-worn, and rounded by long attrition. It
came from far n9rth. A piece of rough quartz, while being carried five hundred miles
in the fiercest of our mountain streams, would not be worn so smooth as is every pebble
in the Blue Lead. And the immense size of the boulders implies a mighty current.
Those in tho lowest stratum average, in some places, a ton, and many are found of
twenty tons. These are worn as smooth as the pebbles. They are not found scattered
here and there as though they had tumbled down from the banks of the river near the
spot where they are found; but they are evenly distributed in a stratum of equal thickness across the whole bed, and for miles in length. Above that may be a stratum of
boulders of half the size, and then another stratum of larger ones. The great river
handled these masses of rock with as much apparent ease, and spread them out as
. evenly, as if they bad been no larger than pigeons' eggs.
The particles of gold are larger in size, and contain more silver at the bottom than
at the top. Tho smaller pieces are in the upper strata, and as they have a larger surface proportionately, the silver is eaten out by the sulphurous acid which is developed
in the gravel by the oxidation of pyrites. If a double eagle ancl twenty one-dollar
pieces are thrown into a solution of vitriol, and left there for several weeks, the small
pieces will, at the end of that time, contain a larger proportion of gold than the large
one; and for a similar reason the surface placer gold is finer chemically than that obtained from the deeper strata. As a general rule, tho deep gold is nine hundred
fine, or is worth eighteen dollars and sixty cents per ounce, and the surface gold is nine
hundred and twenty fine, and is worth nineteen tlollars per ounce in the Big Blue
Lead. The gold and gravel are deposited as in live rivers. There are banks, bars, eddies, ripples, rapids, and falls. There is little gold in the ra.pids, and much in the eddies.
The richest IJlnces have contained as much as fifty dollars to the cubic yard of the
lower stratum, or if the large boulders were left out of the estimate, to two or three
cubic feet. The space between the boulders is iillecl wHh sand, clay, and gravel, which
contains the gold. In the upper strata there are from fifty cet:ts to two dollars to the
cubic yard. The bed is of slate rock, and the banks are from fifty to three hundred
feet high; but there are few places where they have been examined, for nowhere has
all the gravel I.Jcen washed away across the channel.
But how was it possible that the bed of a large river could be filled three hundred.
feet deep with gravel~ ·w hen the miners in 1850, 1851, and 1852, flnmed the live riv- ·
ers of California, and took the gold from their beds, they found a deposit of gravel that
did not average more than five feet deep on the bed rock, in streams that ran in cafl- ons one thousand feet deep ; and it is strange that the Big Blue should have fillecl its .
bed with gravel. Yet this filling up is not without an analogue in our day. Under
the influence of hydraulic washing, :Qear River and Yuba River have, within the last
fifteen years, begtm to fill up with gravel, and their beds have, for miles, risen seventy
feet or, more above the levels of 1853. This gravel is auriferous, and it is deposited in .
strata, and the arrangement and general appearance resemble those of the Big Blue
Lead. The filling up began clown in the valley, and as it ascended the current became ·
less rapid and lost the power to carry away the gravel. In Bear River, below Dutch.
Flat, the bed rises two feet per month during the chief washing season, from Pei.Jruary
to September, and in the remaining four months it falls on account of the stoppage of."
washing and of the winter floods which carry away perhaps half of the accumulation
of the summer.
Some persons claim that various camps on parts of dead rivers in Plumas County ·
are on the Big Blue Lead, and others think that portions of a dead river, near Placer-ville, belong to the same stream. I do not accept these theories, but if they are true, ,
the Big Blue River has been traced about one hundred and ten miles. In the northern .
part of Plumas County the river is buried under deep beds of lava and basalt, and.
south of Placerville i.t is probably below the level of the live streams, and thus cannot
be found by any system of mining or mode of prospecting now in use. Even in places .
where it is above the level of the live streams it may be covered on the side::; of tho
canons by slides of rock or of barren dirt or gravel, and the miner might spend thou-sands of dollars in a vain search for treasures not ten feet from his drift, as many have
done, and some accident, lrrok, or perseverance afterwards proyed the proximity of the
rich deposit. In several cases the lead was found by calculation. The miner took his .
position on a hillside, on a line and on a level with other mining camps, and in a few
days he found a fortune; and others have spent years working on a similar plan with-·
out success. The river must have taken bends on the north side of Rock Creek and..
Oregon Ravine, and twelve years of ~earching have not revealed the position of the·
bends.
But why did the Big Blue River die, and leave nothing but its gravel and its gold to·
tell the story of its existence and of its greatness~ The main cause must have been
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the subsequent rise of the Sierra Nevada. Suppose that a range of mountain, seven
t.housancl feet high, were upheaved thirty miles east of the Mississippi; that the bed
of that stream were on the mountain side three thousand feet above the sea, and that
thirty miles west the country retained its present level; the result would be that the present Mississippi would soon be a dead river; it would be cut across by streams running
down the mountain side, and pouring into a new Mississippi, thirty miles or more west
of the present one. We know that the Sierra Nevada bas been upheaved; that a large
strea.m ran on what is now the mountain side, and that it has been succeeded by a new
river farther west; and we must infer that the death of the old and the birth of the
new river were caused by the upheaval.
Many of the hills crossed by the Big Blue are capped with lava or basalt, which covered much of the country from near the summit of the range to about throe thousand feet
alJove the sea. It seems then that the river filled its bed with gravel; the mountains
began to rise, and volcanoes broke out along t.he divide; the lava ran down and covered the land to the line of the dead river and beyond it; the mountains rose still
higher, and the waters running down their sides cnt through the lava and made deep
canons, and washed away two-thirds or three-fourths of the dead river, and scattered
its gold among the living waters.
The descent of thirty-three feet per mile observed between Little Grizzly and Forest
Hill would make a terrific cnrrent in a stream half a mile wide. The Sacramento is a
lively river, yet its grade is only five feet in a mile. But no ordinary current could
have carried the large quartz boulders of the Big Blue Lead from distant regions, and
distributed them evenly over the river bed. It is possible, however, that in the lifting
up of the mountains the relative elevations have been altered, and that the present
grade differs from that of the Big Blue while it was alive.
A question suggests itself whether the great dead river was the predecessor of any
live stream; but to this no satisfactory answer can now be given; and it is doubtful
whether time and research will ever furnish one. The Big Blue was parallel to the
,Sacramento, and has, to a certain extent, been succeeded by it; but it drained a much
larger district than the Sacramento does, or the rain-fall of the country was much
,greater in the era of its existence. The Sacramento does not carry one-fourth of the
water which ran in the Big Blue-probably not one-tenth. If we could ascertain that
the quantity of rain had not altered, then we would lle justified in presumiJJg that
the Colnm bia River, which would about fill the bed of the Big Blue, instead of turning
·w estward at Walla--Walla, originally continued southward, until the lifting up of
,Shasta and Lassen, and the adjacent ridges, stopped its course, and compelled it to
break through the Cascade Range at the Dalles. With our present limited knowledge,
we are not justifiell in calling the Big Blue River either the Dead Sacramento or the
.Dead Columbia.
·
Some persons have argued that the Big Blue Lead never was a river, but only a
lacustrine or allnvial deposit. This theory, however, is untenable. The Big Blue
Lead has all the marks which a dead river shonlll have. It has a long course, a width
nearly uuiform, a course nearly straight, some bends with eddies on the inner side, a
peculiar quartz unlike any found in the neighboring ridges, or in the streams to the
eastward, and abundance of quartz which no place now known to us could have supplied, aud which came probably from a distant northern region now covered with lava;
water-worn gravel, which must have been carried far; flat stones pointing clown
stream, as a current would place them; strata of coarse and fine gravel, which must
have been deposited in a stream; a uniform descending grade; the coarse particles of
gold which could not have been clistrilJnted so evenly over tt wide channel except in a
strong current; an immense quantity of gold, which required ages to scatter through
a deposit three hundrell feet deep; driftwood unmistakably water-·worn; tnmks of
trees with the butts up stream; tributary brooks, and a number of other evidences
which would require more space for their description and explanation than I could
spare. 'fo say that the Big Blue is not a dead river is equivalent to saying that the
bones of the mastodon never belonged to a living animal, but were formed under geo_logical influences exclusively.
If this were the only dead river in the State, the proof would lle less conclusive, but
there are a dozen others. One which runs southwestwarclly, and may be called' the
Dead Brandy River, appears at La Porte, Brandy City, Camptonville, and North San
..Juan, and is marked by the same general characteristics, save that the gravel is finer,
the pebbles in the upper strata being generally not larger than a pigeon's egg.
In Tuolumne and Calaveras counties we have the Dead Stanislaus or Tuolumne
Table Mountain, which runs fi·om near Silver Mountain, in Alpine, to Knight's Ferry,
and there disappears. It is covered by a bed of basalt, which flowed as lava from a
volcano and filled up the ancient bed; and this basalt has resisted the wear of the
elements, and now stands as a mountain forty miles long, a quarter of a mile wide, and
eight hundred feet high, the softer adjacent slate rock having been wasted and washed
away. Under thitc< mountain lies a dead river rich in gold. A similar table mountain
:>f basalt, covering an auriferous dead river, which I call tho Dead Cherokee, after its
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chief mining camp, extends seventy miles from Lassen's Peak to Oroville. At Bangor, in Butte County, is a small, dead river, seventy feet below the general smface of
the ground, and covered with ordinary soil and gravel. There are also dead ri \'ers at
Smartsville, Mokelumne Hill, and San Andreas. The Big Blue and the Dead Brandy
are distinguished by the depth of their gravel and by the absence of pebbles of eruptive
origin in it; the others have either short courses or shallow deposits of gravel ; and
the quartz forms a much smaller percentage of the gravel. In the dead rivers at Cherokee, Bangor, and Smartsville, a large proportion of the boulders and pebbles is of lava
and basalt, as if the streams had been formed after the commencement of the volcanic
era. But different as is the material of the gravel, the fluvial origin of the deposits is
similar and indubitable in all of them, when they are studied together.
Estimate of costs of rnining and

1·ecl~wing ores in Sierra County, California, reportecl by E.
Spaulcling, July 1, 1869.

vVages of first-class miners: Pour dollars per clay.
Wages of second-class miners: Three dollars per day.
Wages of surface laborers: Two dollars and fifty cents per day.
Cost oflumber: Twenty-five to thirty dollars per thousand feet.
Cost· of mining timber: Five dollars per cord.
Cost of common powder: Three dollars per keg.
Cost of giant powder : One dollar and fifty cents per pound.
Cost of quicksilver: Ninety cents per pound.
Cost of freight from .Marysville: One and a half cent per pound.
Cost of fuel: Four dollars per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Ten thousand to twelve thousand dollars.
Minimum mining cost per ton of ore: Seven dollars.
Mine from which this is reported: Brush Creek,
Character of rock at that mine : Talc slate.
Depth of mine : Two hundred and fifty feet.
Maximum mining cost per ton: Nine dollars.
Mine from which this is reported: Alaska.
Character of rock, &c.: Talc slate.
Depth of mine : Two hundred feet.
Minimum reduction cost: Five dollars.
Character of process employed: Common mill process.

Retum of the lJ?'Ocluction of gold and silver in Sim·ra C&unty, California, for the yem· ending Ju,ly 1, 1869, 'repm·tecl by E. Spaulding.
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Brush Creek • . . . . . . . . . . . . . . . N. A. Watson & Co ......
Brush Creek.................... Brush Creek .. .. .. .. ..
Pike City . . . . . . . . . . . . . . . . . . . Pike City Gold Mining Company ... .
Newell's Mill ................ Governor Newell .................. .
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Chips . . . . . . . . . . . . . . . . . . . . . . . Chips Gold Mining Company ...... . .
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(*) Pocket lode, all quartz, containing rich sulphurets.
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List of mills in Sie1'1'a County, Califm·nia, on July l, 1869, reported by E. Spaulding.
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Remarks.-The .Alaska mill in this table appears to be the same as the Pike City in the preceding. The production of these mills was not ascertainable, and the column
referring to it is omitted from the form. The product of free gold from gravel mines in southern Sierra County during year ending July 1, 1869, is $139,055, which is probably
one-tenth of the product form other parts of the county.
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CHAPTER XI.
YUBA COUNTY.

The following letter from Lyman Orsley gives full particulars iu relation to the placer mines in the neighborhood of Smartsville, Yuba
County:
SMARTSVILLE, YUBA COUNTY, CAL.,
August 29, 1869.
DEAR SIR : The postmaster at this place has handed me your circular letter of July
24, together with tables for statistics of the mining operations of this vicinity. This
being entirely a gravel or hydraulic mining district, I prefer giving you the information desired in the shape of the followino- general remarks.
The work now being prosecuted is m;iely washing off the upper or top strat:1 to a.
depth, ip_ many places, of one hundred and forty feet. This brings the miners clown to
the upper strata of the ancient river bed, which follows an easterly and westerly course,
under a range of hills, which has to be washed clown preparatory to working the old
channel. This ancient river bed is very rich, as provec1 by the Blue Gravel Company, which
is the only company who have worked it so far. The count.ry here is in the hands of
some six incorporated companies, four of which are running bed-rock tunnels at great
expense, to strike the old channel on the bed rock. The first of these companies to
which I refer is the Pactolas Gold Mining Company. This company are now
washing off the upper strata, taking out, when running, from $-250 to $400 per day;
they wash about one-third of the year. Value of mine, $150,000. The compa,ny are
running a bed-rock tunnel to strike the old river channel. The gravel bank being washed
at present is 150 feet high. The new tunnel will give them 180 feet in addition; lengt.h
of tunnel 800 feet, 600 of which are completed. The rock being very ha,rd, it "-ill require eighteen months to complete the work. Cost, $40,000. Area of mining ground,
1,000 feet on old channel, embracing some 40 acres of gravel land.
Next is the Pittsburg Mining Company. They are also running a bed-rock tunnel, 1.600
feet in length; area of mining ground, 2,400 feet on old channel. Present product of mine,
, $600 per clay while washing. This is from the upper strata. The cost of this tunnel
is estimated at $140,000.
Adjoining the Pittsburg on the east is the celebrated Blue Gravel. This mine has
opened the old river channel some four years ago; since which time the product has
been a million and a quarter, aml it is still paying well. Area of this mine on channel
1,200 feet, with adjoining mining lands, comprising some 80 acres of gravel mining lanu.
The company's present tunnel will not permit them to work within 40 feet of the bottom oft,he old river bed. They are running a second tunnel, which brings them about
60 feet deeper. This will enable them to work out the ancient river bed clean. It will
be completed in two years at a cost of some $90,000. The annual product of the Blue
Gravel is near $275,000.
East and adjoining the Blue Gravel are the mines and works of theN evada Reservoir
Ditch Company, a corporation, the stock of which is held in Boston and Provitlence.
The mining territory belonging to this company comprises over 100 acres. The upper
strata are being worked clown to the surface of the old river bed, paying as much as
$400per clay while washing. The company are running a bed-rock tunnel, which will
tap the old river 110 feet deeper than the present workings. This tunnel will be 2,372
feet in length, and is driven from the mouth and from two shafts. Giant powder and
single hand drills are used exclusively, and found to effect a saving of at least thirty per
cent. compared with common black powder, and the large drill. This tunnel will be
completed in one year, and will cost about $140,000. From the known richness of the
mine the owners feel confident of being reimbursed in six months after the completion
of the tunnel.
There is also the Smartsville Hydraulic Mining Company. This company have some 100
acres of mining land. They are also working off the upper strata, which are not very
rich. But the company have more than a mile of 4-foot flume, through which the
gravel and cement are passed. The facilities of working are of the most perfect kind,
the work being <.lone with powder and water as far as possible. Twelve hundred and
one kegs of powder have been exploded in a single blast. The company have made
but one clean up, which yielded over $30,000. This will be surpassed by the present
washing.

Estimate of cost of 'mining and 1·educing ores in Brown's Valley district, Yuba County, Cal·
.
ifornia, reported by John Nisbet, July 1, 1869.
Population of district: Two hundred and .:fifty.
Wa.ges of first-class miners: Tlu·ee dollars per clay.
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Wages of second-class miners: Three dollars per .day.
:Wages of surface laborers: Three dollars per day.
Cost of lumber: Twenty-five dollars per thousand feet.
Cost of mining timber: Twelve and a half cents per foot.
Cost of common powder: Three dollars and fifty cents per keg.
Cost of giant powder: One dollar and twenty-five cents per pound.
Cost of quicksilver: Sixty-two and a half cents per pound.
Cost of freight from Marysville: Forty cents per one hundred pounds.
Cost of fuel: Three dollars and fifty cents per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Ten thou·
sand dollars.
Cost of twenty-stamp mill, freight, erection, &c.: Twenty thousand dollars.
Minimum mining cost per ton of ore : Four dollars per ton.
Mine from which this is reported: Pennsylvania mine.
Character of rock at that mine: Variable.
Depth of mine : About seven hundred feet.
Minimum reduction cost : Two dollars per ton.
Name of mill, and number of stamps: Pennsylvania mill; sixteen stamps.
Character of process employed: Copper plates, Chilian mill, and pan.
Maximum milling cost: Three dollars per ton.
Average mining cost per ton: Five dollars per ton.
Average milling cost per ton: Two dollars and fifty cents per ton.
Average yield of ore : Fifteen dollars per ton.
Remarks.-As I have been but a short time in the district, the above must be taken
as only approximately correct.

Exhibit of producing mines in Brown's Valley rnining disi1"ict, Y1tba County, Calijm·nia, on July 1, 1869, 1·epm·ted by John Nisbet.
Name.

Owners.
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Rattlesnake .. __ .. i ... _____ .. _.. .. . . ..
Donnebroche. ___ ... __ .... __ ........
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Rattlesnake Company...... . . . . . . . . .
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claim.

Dip.

Country rock. !Vein matter.IMills.

Lode ... - ..... -~ N. and S .... --~45o to 6oo
I .. ode. --- ... ·... N. and S ---- .. Vertical.
Lode.......... E. and W .. .. . 450 to 6oo ------------ ---- ------------------ Qnn.rtz .... .
Lode.--....... E. and W ... _. 450 to 6oo ______ . ____ ..... . . . . . . . . . . . . . . . . . . Quartz .... .
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List of mills in B1·own's Valley mining district, Yuba County, CaUj'o1·nia, on July 1, 1869, 1·epoTtecl by John Nisbet.
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CHAPTER XII.
BUTTE COUNTY.

The following letter fi·oni John Nisbet, esq., superintendent of the
Nisbet J\iining Company, together with the subjoined tables, furnishes all
the quartz-mining items of importance in the above county. The blanks
sent out to the hydraulic mines at Cherokee Flat and Morni Ravine
have not been returned filled. The idea of giving information about
their doings to the public seems to be particularly obnoxious to all
gravel and hydraulic claim-owners.
OREGON CITY, At~gust 24, 1869.
DEAR SIR: Inclosed please find two blanks filled as required. The information requested in Nos. 1 and 2 cau best be given in a few general remarks.
The Oregon Gulch district is about eight miles long by two in width. It is separated
from the Sacramento Valley by the table-land lying a few miles north of Oroville.
All the known gold-bearing veins, with one single exception, strike very nearly north
and south, dip from 45° to 60°, and vary iu thickness from one to ten feet. They are
inclosed in a soft, decomposed rock, which resembles in appearance the trap rock so
generally scattered over the foot-hills, and which hardens at a depth of from fifty to
one hundred feet from the sllrface.
The greatest drawback in working this class of veins is the irregularity of their
yield. The ore being at one time rich, at another nearly barren, the lack of sufficient
means usually brings mining to a stand-still whenever a poor place is met with in the
hard rock.
During the year ending July 1, 1869, no steam mills have been running in the district, while the water mills have not reduced more than fifty or sixty tons per month,
which probably yielded $10 or $12 per ton.
The exceptional case mentioned above is the Oroville lode, at the south end of the
table-land, near Feather River. This vein courses east and west, and stands nearly
vertical. It is distinctly separated from the country Jock by a narrow strip of blue
clay slate, and has a more uniform character and yield than the other veins. It has
not been worked dnriug the past year, being in litigation, and will probably have to
lie idle during the coming year.
The prospects for the immediate future are not encouraging, although several mines,
among them the Cambria, are about to resume operations. The mine-owners have thus
far only met with disappointment and loss in a maJority of cases, the llired men getting most of the money taken out. If the price of labor could be rednced, and thus a
more equitable division of the proceeds of mines brought about, this district would
undoubtedly yield largely in the future.
Estirnate of costs of rnining ancl 1·eclncing m·es in 01·egon Gulch clist?·ict, Bntte County, California, reported by John Nisbet, Jnly 1, 1869.
Popnlation of district : About six hundred.
Wages of first-class miners : Three dollars per clay.
Wages of second-class miners: Two dollars and fifty cents per day.
·wages of surface laborers: Two dollars and fifty cents per clay.
Cost of lumber : Twenty-five dollars per thousand feet.
Cost of mining timber: Ten cents per running foot.
Cost of common powder : Ten per cent. on San Francisco price.
Cost of giant powder: One dollar :,1.nd twenty-five cents per pound.
Cost of quicksilver: Ten per cent. on San Francisco price.
Cost of fuel: Three dollars and fifty cents per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Ten thou. sand dollars.
Cost of twenty-stamp mill, freight, erection, &c. : The same ratio.
Minimum mining cost per ton of ore: One dollar and fifty cents per ton.
Mine from which this is reported: Nisbet mine, Oregon City.
Cllaracter of rock at that mine above: Open, reddish, decomposed quartz.
Depth of mine : Two hundred feet.
Maximum mining cost per ton: Ten dollars per ton.
Mine from which this is reported: Nisbet mine.
Character of rock, &c., lower: Compact bluish quartz, with sulphu.rets.
_Minimum reduction cost: One dollar a,ncl fifty cents per. ton.
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Name of mill, and number of stamps: Nisbet mill; eight stamps.
Character of process employed: Copper plates and an arrastra for blanket-washings.
Maximum milling cost per ton: Three dollars.
·
Average mining cost per ton: Five dollars.
Average milling cost per ton : Two dollars.
Average yield of ore: Twelve dollars per ton.
Remarks.-The surface rock is cheaply mined, and the gold saved by the simplest
J:lrocess, while lower clown the hard blue wall-rock and compact quartz with sul
phurets account for the high maximum rate.

Exhibii of

pmd~tcing

mines in 01·cgon Gulch mi11ing di8t1·ict, Butte County, Califo1·nia, on July 1, 1869, 1·eported &y ,Jolm Nisbet.
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Course.
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45 to C0° _......... __ . __
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Schist ........ .
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Schist, ......... .
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Schist ......... .
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L ·i8t of mills in Oregon Gulch mining d-i8trict, Butte County, California, on July 1, 1869, 1·cported by John Ni8bet.
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CHAPTER XIII.
PLUMAS COUNTY.

Both quartz and hydraulic mining has been carried on to quite an
extent in the county, and some new discoverieR are reported. Late in
November good placer diggings were found on Wahponsee Creek, smTeral of the claims paying as high as an ounce a day to the hand. The
numerous tunnels near Sawpit have yielded rich dirt during most of the
time in the summer.
Some of the quartz mines have given very satisfactory results, as
will be seen trom the following tables :
Estimate of costs of 1nining and reducing 01'es in Jamison district, .Plunws County, California, 1·eported by William P. Wilson, Jnly 1, 1869.
Population of district: Two hundred.
'Vages of first·class miners: Sixty dollars per month.
Wages of second-class miners: Fifty dollars per month.
Wages of surface laborers: Fifty dollars per month.
Cost of lumber : Thirty dollars per thonsand feet.
Cost of mining timber: Five cents per linear foot.
Cost of freigltt from Marysville: Two dollars and twenty-five cents per lmndred
weight.
Cost of fuel: Two dollars and twenty-:fi ve cents per cord.
Minimum mining cost per ton of ore: Five dollars, including milling process.
Mine from which this is reported: Seventy-six, Mammoth and Eureka.
Character of rock at those mines: Quartz, containing sulphides ot iron, copper,
zinc, and lead.
Deptlt of mine : Eureka, four hundred and :fifty feet ; Mammoth, four h1mdred and
fifty feet; Crescent mine, two hundred and fifty feet.

•
Rettu·n of the proa-uction of gold and silve1· w the Jamison rnini11g disf1·ict, Plumas County, Calijon1ia, on J~!ly 1, 1860, rcpo1·tccl by William R. Wilson.
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List of mining clainLs ·in Jamison mining d:ist1·ict, Plumas Cou.nty, CaZifornia, on July 1, 1869, 1·eportecl by WillianL R. Wilson.
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Retw·n of the prodnction of gold and silver ·in the Che1·olcee mining district, Plumas County,
California, for the year ending July 1, 1869, reported by M. B. Bransford, superintendent
of the CTescent Mine.

Mill, Crescent; owner, M. Marcuse; location, Indian Valley; mine, Crescent; number of tons of ore, 15,000; average yield, ten; total product, 150,000; time of running,
280 days; average number of stamps running, 20; whole number of stamps in mill, 32;
power, 120 horse-power engine.
Estimate of costs of min·ing and Teducing ores in Cherokee clistrict, Pluntas County, California, 1·eported by M. B. Bransforcl, July 1, 1869.

Population of district: Five hundred.
'Vages of first-class miners: Three dollars and twenty-five cents per clay.
·wages of surface laborers: Three dollars per day.
Cost of lumber: Twenty dollars per thousa.n d.
Cost of mining timber : Three cents per lineal foot.
Cost, of common powder: Throe dollars per keg.
Cost of quicksilver: Fifty cents per pound.
Cost of freight from Oroville: One and a half cent per pound.
Cost of fuel: Two dollars and fifty cents per cord.
Minimum mining cost per ton of ore: Fifty cents per ton.
Mine from which this is reported : Crescent.
Character of rock at that mine: Gold quartz.
Depth of mine : Three lmndred and forty feet.
Maximum mining cost per ton: One dollar and fifty cents.
· Mine from which this is reported: Crescent.
Character of rock, &c. : Quartz.
Name of mill, and number of stamps: Crescent mills; thirty-two stamps.
Character of process employecl: Stamp and amalgamating plates.
Remm·lcs.-The mine has been worked since 1862; it is in much better condition at
present in rel:1tion to quantity and quality of rock, than ever before.
Estirnate of costs of mining and 1·edtwing ores in Cherokee district, Plumas County, California, reported by John N. Blood, Jnly 1, 1869.

Population of district: Five hundred.
Wages of first-class miners: Three dollars per clay.
vVages of second-class miners: Two dollars and seventy-five cents per day.
Wages of surface laborers: Two dollars and seventy-five cents per clay.
Cost of lumber: Twenty-five dollars per thousand feet.
Cost of mining timber: Four cents for round, and eight for square.
Cost of common powder: Two uollars a,nd fifty cents per keg.
Cost of giant powder: One dollar and twenty-five cents per pound.
Cost of quicksilver: Sixty-one cents per pound.
Cost of twenty-stamp mill, freight, erection, &c.: Twenty thousand dollars.
Minimum mining cost per ton of ore: Fifty cents.
Mine from ·which this is reported: Indian Valley Quartz Mills Company.
Character .of rock at that mine: Quartz vein.
Depth of mine: Five hundred and ten feet.
Maximum mining cost per ton: Three dollars.
Minimum reduction cost: One dollar and fifty cents per ton.
Name Qf mill, and number of stamps: Indian Valley Quartz Mills, twenty st ..tmps.
Character of process employed: Wet crushing, amalgamating on copper plates.
Average mining cost per ton: '£wo dollars and fifty cents.
._
Average milling coot per ton: One dollar and fifty cents.
Average yield of ore: Ten dollars and ninety-five cents per ton.
Rernm·ks.-We have produced and worked 3,560 tons of rock for the last year, and I
suppose we will keep on about the same for the remainder of the year.

"'
List of producing mining clctirns in Ch&rokec mining district, Pl-umas County, California, on July 1, 1869, ·1·cportcd by M. B. B1·ansjonl.
Name.

Crescent ............. ]
Bon Accord..........
Caledonia............
Comanche ...........

Owners.

M.Marcuse ..........................
C. W. Cahalan . . . . . . . . . . . . . . . . . . . . . . .
Caled?nia Quartz Mining Company . .
Cunmngham&Co . ..................

Dimensions of
claim.

DiJ?.

Course.

Charact-er.

-

Country rock.

l Gold
Goltlquartz ....... l E.andW ... .... I25°north
quartz....... SE. and NW.. . . 74° south . . . . .
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Vein matter.] Value
per ton.

-~--- -

I

-·---~3,000feet ..... Granite ......... Quartz .......
$10 00
2, 200 feet _... - Granite......... Quartzose_ . . . .
10 00
Gold quartz....... SE. and NW ... _ 45~ south . . . . . . . . . . . . . . . . . . . . . Cong~omerate .................. _ ....... .
Goldquartz ....... SE.and:N"W .... 45 south ..... 2,000feet ..... Gramte ......... l Quartz ........
1200
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List ofntills in Cherokee mining cUst1'ict,

Plun~as

County, Calijomia, on July 1, 1869, reportecl by M. B. Bmnsfonl.
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Name of mill.

Owners.

o

Location.
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Bull Frog .................. .
Crescent .................. .
Judkins & Kellogg ........ _
Caledonia ............ -- .. - ..
Dixie······-···············
Batchelder's .. .... ......... .
Lone St::tr ... .. .
McClelland __ ... .
New York ................. .
Pennsylvania.
Indian Valley
...
Whitney ......

Bid well & Co ......... ..
M. Marc use ............ .
.Judkiml & Kellogg ..... .
Caledonia, Company .... .
Bidwell & Co .......... .
Batchelder ............. .
M. S. Aschheim ........ .
Ogden & Co ........... .
L. G. Traugh ........ ..
Treadwell & Co ........ .
Treadwell & Co ...... ··Whitney Company ....- ..
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RushCreek ..... ISteam. 30
Iml-ian Valley ... Steam. 1;20
Round Valley... Water_ 80
C~e~okee ...... Steam.
40
D:x:e ........... Water. 12
Dixie.:·····.----,Water.
7
Greenville ...... Water. 12
Greenville ...... \Vater.
6
North Canon . .... Water. 20
Grcenv!lle . . . . . . Steam
_ . 40
Greenville ...... Steam. 40
Indian Valley. . . Steam_ 40

·I

Remarks.-Tho above comprises a list anu capacity of all the mills in this district.
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CHAPTER XIV.
ALPINE COUNTY.

The amount of mining done in this county during the year has been
small; but many companies now seem to be on the eve of practical success. The topography of the county has led to the almost universal
employment of adits for opening claims. This method of mining, though
undoubtedly economical in the long run, demands more capital at the
outset than is required :fior opening veins with inclines; since a tunnel
(except in those lucky instances where it is at the same time a drift in
the lode) must go through barren roek until the ore is reached, while
the sinking of an incline permits the miner to gouge out by the way
such bodies of paying rock as he may discover, and thus make the mine,
in many cases pay for its own development. Consequently, the companics at work in Alpine County have suffered greatly for want of capital; and their operations have been frequently hindered or stopped for
this cause. Refractory ores have also given them much trouble, and a
good deal of time and expense have been wa~ted in experiments upon
new patented processes.
The following partial returns will give some idea of the present state
of affairs:
Exhibit of producing 1nines in Alpine ntin'ing dist1·ict, Alpine County 7 California, July 1,1869,
1·eported by John Weiss.
Owners.

Name.

01 18

Co ,~se.
L~

I D'lp.

Dimensions of
claim.

Country
rock.

V .
tt
em rna er.

-~-~-u-hd-g-eW-B-ue-,rsb-a-&n-kC_o_-_ --_l -1-~.-E-<.-,S-.-W-_-I East ______ -- ___________________ . ___ .

George Law-Good IIope. ___ ..,

Trap rock.
N. E., S. W _- East__ 2,250 feet. ___ - __ . Porphyry : Trap rock.

Remarks.-The ore is of gold and silver quartz. The George Law bas two tunnels, one 150 and the
other :!50 outcroppings, showing a good definerllerlge. The Goorl Hope has a well defined ledge, tunnel of 225 feet in length tapping ledge at 150 feet in depth. Had several tons of rock worked at Pioneer
mill, yielding from $11 to $13 p er ton; have had assays as high as $200 per ton.

List of mills in Alpine mining clistrict, .Alpine County, Califomia, on July 1, 1869, 1'epo1·ted by
John Weiss.

Name of mill, Pioneer; owners, San Francisco Company; location, Markleeville;
kind of power, water; number of stamps, 10; weight of stamp, 400 pounds; number
and kind of pans, 6; cost of mill, $25,000; crushing capacity per day, 20 toni:\; amount
of wood consumed per clay, 1 cord.
Remm·ks.-This mm has been idle for some time. Last spring several tons of Mornmg Stttr ore were tried by chlorination, (Ktistel & Hoffman,) but meeting with no
suecess, the process was abandoned. The wood consumed is for roasting purposes.
Estimate of costs of ntining and 1wlucing ores in Alpine district, .Al]Jine County, Calij01·nia,
reported by John Weiss, J1.~ly 1, 1869.

Population of district: Five hundred.
Wages of first-class miners : Four dollars per clay.
vVap:es of second-class miners: Three dollars and fifty cents per da:v.
·wages of surface laborers: Three dollars per day.
•
Cost of lumber: Fifteen dollars per thousand at mill, one to ten miles from mines.
Cost of common powrler : Four dollars and fifty cents per keg.
Cost of quicksilv~r: Sixty cents per pound.
Cost of fi'eight from Herro : One ancl a half cent per pound.
Cost of fuel : Four dollars per cord.
·
Cost of ten-stamp mill, California pattern, inclnding freight, erection, &c.: About
fifteen thousand dollars.
Cost of twent;y-stamp mill, freight, erection, &c.: Twenty thousand dollars.
Remarks.-Our mines have not been sufficiently developed anc1 worked to enable me to
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give correct figures of the cost of working, &c., of our ores. Ores ha \e been reduced from
a number of our mines at a cost ranging from ten to fifty dollars per ton, according to
their more or less rebellious nature; our free ores can he mined and reduced at the
minimum cost of eight dollars per ton, owing to our abundance of water-power and
fuel. Our ores will average, take the different mines together, fifty dollars per ton.
We have four quartz mills in the county, doing custom work.

Retum of the prodnct-ion of gold ancl silver in the Monitor mining dist1'ict, Alpine County,
California, fo1' the yew· ending Jnly 1, 1869, Teportecl by S. G. Lewis.
Mill, Silver Creek; owner, D. Davidson; location, on Silver Creek; mine, Tarshish;
number of tons of ore, *76; average yield, '"$110; total product: *$8,360; time of running, off and on for two months; average number of stamps running, 8; whole number
of stamps in mill, 8; power, 20 horse-power Bteam.
Remarks.-The run of two months was made early last year on Tarshish ore at a mill
which it was not fonnd profitable to work in, and as the company had no means to put
up one and ot,h er trouble supervened, the mine has been iLlle since. The Tarshish company is reported as having succeeded in obtaining $75,000 working capital, and resumed
operations.

Exhibit of producing mines in Monitm· mining dist1·ict, Alpine County, California, on July 1,
18fi9, 1·eported by S. G. Lewis.
Name, Tarshish; owner, Schenectady Silver Mining Company; character, silver and
gold; course, north and south ; dip, east at angle of 32° ; dimensions of claim, the
company have ten parallel claims; only one deposit yet struck; country rock, decomposed diorite; vein matter, quartz slate; ore, antimonial sulphuret of silver, containing about 20 per cent. gold; average value, first class, $300; second class, $80; third
class, $25, per ton; product for the year ending July 1, 1859, $B,360.
Remarks.-! call this a producing mine though not now being worked. It did produce early in the year and might now if worked; will start up soon again.
* }~stimated very near the mark.

------

List of mining clairns in Monitor rnining clistrict, Alpine County, California, on July 1, 18G9, ?'e]Jm·tecl b.IJ S. G. Lewis.
Name.

Owners.

Monitor consolidated
claims.

Monitor Consolidated Min'g
Company.

~
t;j

?1

~ Imp'l Silver Quarries
0
claims.

~

'
Character.

c ourse. I

D'Ip.

Dimensions
claim. oflI Country rock.

Silver and N. and S. E. and W. 25 parallel claims~· Porphyry and
of 400 feet each.
diorite.
gold.
•
Silver and N. and S. E. and W. 20 r~arallel. claims Porphyry and
gold.
of 1,000 ft. each.
diorite.

Imp'l Silver Quarries ComIJany.

t-.:> Winchester claims... Winchester Min'g Company. Silver and N. and S. E. and W. 10 parallel .claims
gold.
of 1,000 ft. each.

r
0

~

Porphyry and
diorite.

Mountain claim . . . . . . John P. Ray . . . . . . . . . . . . . . . . Silver and N. and S.
·
gold.

W.

1,000 feet.-........ Porphyry and
diorite.

Silver and :N. and S.
gold.

E.

5,000 feet.,......... Porphyry and
diorite.

Globe claim . . . . . . . . . . Globe Gold and Silver Min'g
Company.

Esmeralda and Alart I. G. & L. L. Lewis . . . . . . . . . . Silver and N. and S.
gold.
claims. (Extension
. of Tarshish.)
Tarshish claims . . . . . . Schenectady Silver Mining Silver and N. and S.
Company.
gold.
American claims . . . . . American Tunnel and Silver
Mining Company.
•
Placerville claims . . . . Placerville Gold and Silver
Mining Company.

I

E.

2,200 feet.......... Porphyry and
diorite.

E.

12,000 feet......... Porphyry and
dionte.

Silver and N. and S.
copper.

E.

6,200 feet.......... Porphyry and
diorite.

Silver and N. and S.
copper.

E.

4,000 feet. . ........ Porphyry and
diorite.

. matter.
Vem

I

Quartz and quartz
slate.

Ore.

II Value
ton.per

Sulphuret and an- [Not ascert.imonial sulphutained.
re~

Su~phur:et and au-

Quartz and quartz
slate.

timomal sulphuret.
Quartz and quartz Snlphurct and anslate.
timonial sulphuret.
Quartz............ Sulphurct and antimonial sulphuret.
Quartz and quartz Sulphuret and anslate.
timouial sulphuret.
Quartz and quartz Sulphuret and anslate.
timonial sulphuret.
Quartz and quartz Sulphuret and anslate.
timonial sulphuret.
Quartz............ Sulphuret and antimonial sulphuret.
Quartz............ Sulphuret and antimouial sulphu[ ret.

N otlmown.
Not known.
$10 to $40.

0

0

'Z
t:l
.....
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0

z
0
'"".:l

N otknown.
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Remarks.-There are a thousand and one other claims in the district, llut the above are the most prominent now. Except the Tarshish none of these claims are developed,
but work is progress~ng on many of thP;ID, and with flat,tering prospect:'!. The Morning S~ar, Moni~or Consolidated, Imperial, Mount Bullio_n, Globe, an~ Michigan wer:e working
in December, 1869, with five men each, m tunnels, and expected to contmue through the wmter. Giant powder bas been used successfully m the Imperml, Mount Bulb on, Globe,
and Monitor tunnels.-R. \V. R.
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List of mills in Monitor mining district, Alpine County, California, on July 1, 1869, 1·eportccl
·
by S. G. Lewis.
Name of mill, Monitor Consolidated; owners, Monitor Consolidated Mining Company; location, on East Carson River, below the town of Monitor; kind of power,
water; number and kind of pans, not determined yet; cost of mill, not finished yet;
crushing capacity per day, will be 40 tons.
Ren~arlcs.-This mill is only partly finished; will crush with one of Whelpley &
Stoner's crushers, and pulverize to fine dust with two of their pulverizers. We have
already tned these machines and find them fully equal to the claims of the inventors
in everything.-S. G. L.

Estimate of cost of mining and reducing ores in Monitor district, .Alpine County, California
reported by S. G. Lewis, July 1, 1869~
Population of district : One hunclreLl aud fifty.
Wages of first-class miners: Four dollars per day.
Wages of surface laborm:s: Three dollars per day.
Cost of I umbel': Twenty-six dollars per thousancl, deliverecl.
Cost of mining timber: Twenty dollars per thousand.
Cost of common powder : Four dollars and fifty cents per keg.
Cost of giant powder: One dollar per pound.
·
Cost of quicksilver: Eighty cents per pound,
Cost of freight from San Francisco : Three cents per pound.
Cost of fuel, good pine wood : Three dollars per cord at mill.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Ten
t~Jonsand dollars, first-class.
Cost of twenty-stamp mill, freight, erection, &c. : Twenty thousand dollars, complete and first-class.
Minimum mining cost per ton·of ore of placing on ·dump : Two do~lars per ton.
Mine from which this is reported: Tarshish.
Character of rock at that mine : Quartz slate.
Depth of mine: From six-hundred-foot tunnel.
Minim tun reduction cost in M. C. Mill to dust_: Two dollars per ton.
Average mining cost per ton: Say three dollars.
Average milling cost per ton : As we shall have to roast our ores I cannot yet say ;
wo think :fifteen dollars will cover it.
Remarks.-I hope to be able next year to make more correct and. full report, as a
n' lll and mine will be turning out regularly soon.

CHAPTER XV.
SHASTA COUNTY.

Estirnate of costs of mining and t·eclucing ores i·n French Gnlch clistrict, Shasta County, California, (Highland mill,) reported by W. E. Hopping, July 1, 1869.
Population of district : Four hundred.
Wages of first-class miners: Seventy dollars per month and board.
Wages of second-class miners : Sixty dollars per month and board.
Wages of surface laborers: Fifty dollars per month and board.
Cost of lumber: Thirty dollars per thousand.
Cost of common powder: Five dollars per Ireg.
Cost of giant powder: One dollar and thirty-seven cents per pound.
Cost of quicksilver: Seventy cents per pound.
Cost of fuel: Two dollars and seventy-five cents per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c.: Twelve
thousand dollars.
Minimum mining cost per ton of·ore: A.bout two dollars and fifty cents.
Mine from which this is reported: Highland.
Character of rock at that mine: Gold-bearing quartz.
Depth of mine : Developed one hundred and fifty feet.
Character of process employed : Amalgamating in battery and copper plates.
Average milling cost per ton : Two dollars and fifty cents.
Average yield of ore : Ten dollars per ton.
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Estirnate of costs of mining ancl1·cclucing orcs in French Gnlch clistrict, Shasta County, California, reported by Smnuel Coopc1·, July 1, 1869.

Population of district: Four hundred.
Wages of first-class miners: One hundred dollars, including board, per month.
\Vages of second-class miners: eighty-five dollars, including board, per month.
Wages of surface laborers: Seventy dollars, including board, per month.
Cost of lumber: T\venty-five to thirty dollars per thousand.
Cost of mining timber: Forty dollars per thousand.
Cost of commou powder: Five dollars per keg of twenty-five pounds.
Cost of giant powder: One dollar and thirty-seven cents per pound.
Cost of quicksilver: Seventy-two cents per pound.
Cost of fuel: Two dollars and seventy-five cents to three dollars and fifty cents per'
corc1.
Cost of ten-stamp mill, California pattern, including freight, erection, &c. : Twelve
thousand dollars.
Minimum mining cost per ton of ore: About two dollars and ilfty cents.
Mine from which this is reported: ·washington.
Character of rock at that mine: White and blne quartz thickly sulphureted.
Depth of mine : Developed four hundred feet from snmmit of hill.
Name of mill and number of stamps: \Va,shington; twenty-two stamps.
Character of process employed: Common battery a,nd copper-lined sluices.
Average milling cost per ton: Two dolla,rs and fifty cents.
Average yielu of ore : Fourteen dollars and fifty cents.

.Return of tiM procl1wtion of gold and sill'!er in the--- mining ditd1·ict, Shastct County, Califomia, for the year ending July 1, 1869, repm·tecl by Sam·uel Cooper.
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Exhibit of jJrodueing mines i n - - - mining clistri.ct, Shasta County, Califomia, on July 1, 1869, 1·eported by Sconuel Cooper.
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* According to another report $53,811 42.
t According to another report $20,000, which probably includes other runs of the mill, aggregating 2,000 tons at $10.
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Remarks.- The Potosi bas not been worked since May 1; others doing well. Washington mine bas been workeu since its discovery, in 1852. Highland since ~ 861.
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List of rniniug clo:ims in ---1nining district, Shasta County, California., on the 1st day of J1tlJJ, 1869, 1'cportcd by Sarnuel Coope1·.
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v\.'ashington ······- ··················· ·
Hi;.!;hlaml. _____ ........................
Potosi _.. _.. ___ ........................
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CHAP1'ER XVI.
DEL

NORTE

COUNTY.

Unller this head I insert part of an interesting account of the gold
coast of California and Oregon, by Mr. Solomon Johnson, published in
the Overland Monthly for J nne, 1869 :
That the beach sands of the upper coast counties of Californin, and the lower coast
counties of Oregon arc auriferous is well known. The sand~ contain gold and platinum
in minute scales or particles, and a, large percentage of magnetic iron or iron sand,
commonly called bla.ck sawl, which is rui.'l::ed or blended with the common beach saud,
the bulk of which is composed of quartz-crystaJ and gray blende. These sands carry
sufficient gold to make mining for it remunerative in localities that occur along the
coast for a distance of three or four hundred miles. Gold mining at certain points bas
been carried on to a considerable extent for the last seventeen years. Beach mining,
as it is ca11ed, differs wid~ly from placer mining or any other kind of gold mining. The
mode generally adopted by the miners is to avail themselves of the aid of natural laws
governing the winds, tides, and surf, which act as a great natural separator, separating
the lighter and useless from the heavier and precious particles. The force of the wiml
drives heavy swells upon the beach at high tide, and with them a body of sand more
or less in quantity, according to the height of the winds and tide, and upon the
receding or ebb of the tide the surf lashes the beach and carries back with the undertow the lighter portions of the sands, leaving a portion of the iron sands, gold, and
platinum, whose specific gravity causes them to be precipitated to the bottom and thus
left behind. .A.t low water the miners go clown upon the beach and scrape up the iron
sand, (which is generally left hy the tide in thin layers,) and pack it back out of the
reach of the surf~ when it is washed, separating the gold fi·om the matrix iron saud.
The usual mode of washing is with·a small stream of water in a sluice, terminating on
an apron or tom, with turned-up sides and ends, tlw bottom perforated with small
holes, under which is a wooden box set slightly sloping, the bottom of which is covered with amalgamated sheet copper. The sands containing the small particles of gold
are washed upon the apron, and passing tl;lrough the small holes, strike vertically upon
the copper below, the gold adhering to the copper, while the sands pass off through
an opening in the lower end of the box. This primitive contrivance (although stationary) is called a "machine." Such a mode of working is necessarDy imperfect, as
all the gold that does not instantly adhere to the copper is washed off and lost.
Miners are aware that rusty or coated gold has no affinity for quicksilver, and therefore will not adhere to amalgamated copper. Again, the great specific gravity of the iron
sand renders it much more difficult to separate than light earth, as in placer miniug.
Within the last three years a new and heretofore unknown field or source 'Of mining
has been discovered, ·i.
old deposits of iron sand cont,aining gold. These deposits lie
back of the present beach and above high-water mark, and consist of extensive layers
of iron sand, from a few inches to three and four feet in thickness. Thus far but three
of these andent deposits have been discovered: one at Crescent City, in Del Norte
County, one at Randolph, in Curry County, Oregon, and one, recently, in Klamath
County, five miles below Trinidad. At Randolph the stratum of iron sand lies two
hundred and fifty feet above the surface of the ocean level and three miles back from
the present beach. Above this sti·atum of iron sand are sixty feet of common beach
sand, and on top of it a forest of immense cedar trees.
As before stated, the existence of auriferous sands upon the coast is generally known,
but the existence of beach sands at a high elevation above the present ocean level is
not generall;y known; in fact, it is a sealed book to most Calitornians, and even to
many people living upon it. My attention was first attracted to it by seeing layers of
beach saud and gravel on the top of the bluff at Trinidad, in Klam.a tb County, and
upon inquiry and investigation I found that the beach sand extended back from the
coast for fift.eeu or twenty miles, and in some places at an elevation of twelve hundred feet.
At Trinidad and elsewhere along the coast there are cone-shaped conglomerate rocks,
whose heads are raised up out of the ocean. These rocks are made up of beach
sand, pebbles, shells, &c., and must haYe been formed above the water-line; at the sa.ml:l
time, the bluffs above the ocean level (where exposed, and where ravines are cut through
the upper strata of beacL sands and gravel) reveal primitive roc"". At Gold Blnifs,
below the month of the Klamath River, the "bluffs" attain a rer1'endicular altitude
of four hundred feet, nud arc composed of layers of beach sand, g,ravel, and washed
boulders cemented together, underneath which are the trunks of immense rc<l wood
trees, lying horizontally, and stumps of trees standing in place below tho present ocean
level. The position of these t1·ees an(l the conglomerate rocks, and the great depth ancl
high altitude of the deposit of stmd lying in regular strata, with the same gra(.lnal
formation ns with the present ocean be::1eh, will disprove the theory of this exteusive tract
of countQ· being caused by any sudden uphetn'al, and sh?w, on the contrary, that what-
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ever changes have taken place have been gradual, extending through a great period of
time. There must have been a gradual depression, and aftenvard a gradual elevation,
and subsequently a partial depression again, or else the ocean bas not always remained
at its present level. The same phenomena exist inNew Zealand and in Australia, where
the same peculiar auriferous sands, lying in regular strata far a Love the ocean level, are
met with the same as here. There the miners drift in on the face of the blnffs, following
the "pay" strata, which they call "terrace mining," and beach mining i.,; carried on in
the same way as here. Here, as in New Zealand and Australia, the auriferous sands
extend far out in the ocean. Opposite Crescent City, ten miles out to sea, gold was
found by sinking a lead, with tallow on the lower end- fiue particles of golcl adhering
to the tallow. The beach sands as far down as San Francisco contain gold, but in such
small quantities tha,t it will not pay for working. The same ntay be said of the beach
sands as far up as Puget Sound; the "paying" belt ·being within the boundaries above
described.
Along the coast on this sand belt, in the counties of Hnmboldt, Klamath, and Del
Norte, the finest forests 9f redwood, fir, spruce, and Oregon pine cover this immense
tract from the beach back to the foot-hills. In Oregon, the redwood gives place to the
cedar; except a thin layer of vegetable mold, there seems to be no soil. The roots of
most trees and shrubs spread out upon the top of the ground, and seem to take their
nourishment from the atmosphere, which is always kept moist by the dense fogs that
almost perpetually hang over the coast. This seeming sterility of the common beach
sand is more apparent than real, as the sands contain a multitude of minute sea-shells,
which are almost wholly composed of carbonate and phosphate of lime, the strongest
and best of fertilizers, aml account for the great fertility of clean beach sand.. Between
the tall trees, 'vhich stancl very thick, is an undergrowth of brush and vines, so thick
that a man cannot travel through it without cutting a trail. Ferns grow from ten to
twelve feet high; salmon berries, huckleberries, strawberries, and many other kinds of
wild fruit, grow in great profusion and excellence. Except a few trails leading to important points, this sand country north of Humboldt Bay is a terra incogn'ita, and will
probably remain so until the country is opened' with railroads. The coast is dangerous to commerce.
.
As the discovery of most of the gold-fields has been the result of accident, so also
was the existence of gold in the beach sands, which was unexpectedly found by Mr.
Eugene du Ber.t ram, in 1850. With a party of prospecting miners, he was toilsomely
proceeding clown the coast in quest of provisions. They were obliged to follow the
beach, it being impossible to strike through the country, on account of the impenetrable jungle or underbrush. In passing along the beach at the upper Gold Bluffs in Klamath County, they were surprised to see the sands presenting the appearance of one
vast sheet of gold. So clean had the great natural separator, surf and tide, clone its
work, that the surface of the beach was nearly covered with gold, :1Ilf1 it was some ·
time before the astonished party could realize the fact that what to them glittered
was in reality gold, and not an optical illusion. As they became satisfied that it was
no illusion, their natural cupidity began to show itself; here to them was untold wealth,
and bow to profit by the discovery and keep others from coming in and reaping the
harvest they considered theirs by right of discovery, was to them the all-important
question. They had no time to waste in idle speculations, as the demands of hunger
compelled them to pursue their journey to Trinidad, thirty miles distant, without delay, where there was a small settlement and a rancheria, and where they could replenish their empty larder. Scraping up a few handfuls ofthegoldensancls, with light hearts
and empty stomachs they tramped on, keeping to thernsel ves the secret of their discovery. At San Francisco they exhibited their sands (which proved nearly one-half
gold) to a few influential and favored parties, who speedily fomnecl a company and
embarked on a revenue cutter to take formal possession of the fablecT Ophir. In order
to keep the secret from the people of Trinidad, (the nearest landing-place,) they lay off
the Gold Bluffs, where au attempt was made to land through the surf in a small boat.
The consequence was that the boat capsized and out of the six men who embarked five
were drowned, and the sixth, which proved to be Mr. Bertram, was hauled out of the
surf in an exhausted condition b)7 an Indian who happened to be watching the movement. The remainder of the party, deeming it unwise to make any further attempt to
land, set sail for Trinidad and from thence proceeded on foot up the coast to the bluffs;
But alas for human hopes and expectations ! Where they expected to find the beach
coverec1 with gold, no gold was to be seen. They had made no calculation and had no
thought of the many changes that had taken place at t;~ach successive tide since the
first discovery. Disappointed, heart-sick, tired, and foot-sore, they retraced their
weary steps to Trinidad, and there embarked for San Francisco, leaving behind the
glittering castles that their feverish imaginat,ions had built high up in those faithless
sands. Mr. Bertram and one or two others were still sanguine that what they had
once seen a propitious tide would reveal again. The result has been that the beach
has been worked, when the surf and tides were favorable, with not fabulous, but moderate profits to the favored owners from that to the present time, and bids fair to last
for , long tjme in the fnture. Thus began and ended the Gold Bluffs bubble.

SECTION II.-NEV ADA.

UHAPTER XVII.
THE· COMSTOCK LODE.

This chapter, prepared with the assistance of Mr. C. A. Luckhardt, and
based chiefly on his notes and observations, is a continuation of the
description given in m;y report for 1868, which is thus brought down to
July, 1869, and in some cases to a later date. For facility of description,
I will again divide the 19,000 feet of explored ground on the Comstock
into three parts, viz:
.
1: The northern portion, extending from the Utah to the Chollar
Potosi mine, a distance of 12,170 linear feet.
2. The middle portion, extending from the Chollar to the Imperial
North, a distance of 1, 794 linear feet; and
3. The southern portion, extending from the Imperial North to the
South Overman, a distance of 4, 775linear feet.
There are further locations, both north of the Utah and south of the
Overman, to which I will afterwards refer.
I. Northern portion of the vein.-My last report showed the existence
of four distinctly separate ore bodies, on all of which work has been
carried on up to date, while neither of them has as yet been exhausted of
aU its ores.
1. Commencing on the north, I described the first body, very irregular
in its form, 140 to 150 feet in depth, and about 250 feet in length, lying
principally in the Sierra Nevada Company's ground. During the latter
portion of the year ending July l, 1869, it bas been ver:y vigorously
attacked by the Sierra Nevada Company, yielding them ore, carrying
principally free gold, of the net mill value of five to ten dollars per ton.
Local circumstances, such as the erection of a mill at the mine, the
working of it throug}l tunnels, &c., permitted the extraction of this low
grade of ores, leaving the company a small profit per ton. There are
yet thousands of tons of ore, varying from three to ten dollars per ton,
in sight in this body. The company have explored the ground partially
for six hundred feet below this ore body, but finding the vein barren of
ore, have decided to dispense with further explorations in depth for the
present.
2. South of the above we have 1,600 to 1, 700 feet of ground which
never has been productive. We then come upon the second ore body,
extending from the North Ophir for over six hundred feet horizontally
into part of the California ground. This body extended for 650 to 700
feet vertically below the surface, and yielded in former times immense
quantities of rich ores. It is practically exhausted, excepting some low
grade ores, for the profitable treatment of which even the present reduced
rates of milling are still too high. Its great width,in many places caused
the leaving of pillars of fair ores at the time it was worked; and these
pillars have been attacked by individual contractors within the past year.
These parties have often been successful where it was impossible for the
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companies themselves to extract the ores with profit. Want of capital
or of confidence has prevented the ·work of exploration from being carried
ou as Yigoronsly as might have been expected hy many, in order to
develop this groqnd below the depth of 650 or 700 feet. The main work
of this character thus far has been the sinking of the new Ophir shaft
for 700 feet depth, which brings them 280 feet below the point where
ore body No. 2 pinched out. At that depth nothing was found but
barren porphyries :filling the vein, and it seems doubtful whether any
ore will be met with at this depth, so far north from where the last ore
body terminatetl. A single drift from east to west, in a piece of ground
o-ver two thousand feet in length along the vein from north to south,
does not, however, furn~sh enough facts to permit a positive opinion as
to the possible worth of the vein at this particular point. The ground
south of this ore body for o-ver 1,300 feet, including south portion of the
California Company, Central No. 2, Kinney, "\Vhite & Murphy, Sides,
Best & Belcher, has been lying idle for years. It 'Yas explored to various
depths, from 100 to 500 feet below the surface, but ne-ver with any
system; and nothing can be said as to its value. It is -very probable
that much ore exists here, but it has yet to be laid open to view. The
Central No.2, Kinney, White, Murphy and Sides, comprising 860 feet,
have been consolidated, and a shaft, now 300 feet deep, is being sunk
with the object of thoroughly investigating this ground for ore. It is
my impression that they will meet with success in depth, as they will
most probably discover the continuous outcrop (blind here for 1,800 or
1,900 feet) of the Comstock vein. This outcrop has been ore-bearing
wherever struck all along the line of the vein for over 13,000 feet in
length, and if discovered here should insure the newly-formed company
an indefinite period of lucrative mining.
3. Tbe third ore body, commencing at the Gould & Curry Company's
ground, extended south for 2,330 feet horizontally, and its terminus was
discovered 1,089 feet below the outcroppings. There were many smaller
outlying bodies of ore running generally parallel with it, and it split in
several places, causing very extensive ore chambers at the points of
reuniou. It was this body and its smaller companions which gave the
Gould & Curry, Savage, and Hale & Norcross their unequaled fame. It
alone has yielded, as nearly as I can ascertain, over $12,500,000 worth
of bullion. It has been exhausted of its ores, with the exception of about
eleven thousand tons in sight in the Savage and :five thousand tons in the
Bale & Norcross, and its limit in depth has been demonstrated. It is
very natural that such a colossal mass of ore, worked so rapidly as has
been the case here in Washoe, as much as 650 tons of ore being extracted
daily for a considerable period, should not be entirely exhausted in two
years. Places which, in the hurry of operations, were overlooked are
now being overhauled. Old abandoned works are repaired and continue
to yield a limited amount of fair ore daily. For example, one parallel
branch of this body was first discovered three hundred feet below the
surface in the Savage Company's ground. It descended for two hundred
feet, was there dislocated sixty feet from west to east, and, this dislocation being misinterpreted, was abandoned over a year ago as having
closed out against the east clay wall. Since that time it has been found
again, and worked for over one hundred feet vertically, varying from
three to thirty-five feet in width of first-class ore, ($85 to $120 assay per
ton,) and from thirty-five to one hundred and forty feet in length horizontally. It alone has produced for the Savage mine three dividends,
amounting to $208,000 net profit. This body was called the Potosi Chimney. At present it is again exhausted, having run out in depth into a
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six feet wide quartzose seam, full of elay and clayey matter, dipping
very fiat to the east and south. It is still under further exploration,
but it is doubtful if it will again widen out into a body of ore. Its eastern boundary (clay) bas been broken through, showing. the east country
rock beyond, a circumstance unfavorable to a continuation of ore.
There it:; no doubt that similar conditions are likely to occur again
in the ground surrounding this large third ore body; and it is with the
hope of finding yet other parallel ore seams, though not with the expectation of as good quality or larg-e quantity as tlw Potosi Chimney
gave, that work is at present carried on in all of the three aboYe-named
mines, in what they term their old works, from the surface to a depth of
six hundred feet.
Within the three mines (a space of say 2,400 feet, horizontally) through
which this large third ore body swept, explorations have been carried on
within the year for three hundred feet in depth. Cross-sections and
longitudinal drift,s have been run, amounting to an aggregate of :five
thousand linear feet; the limits of this third ore body in depth, both
north and south, have been determined. These explorations have also
re-vealed an entirely new body of ore in the 1037-foot level of the Hale
& Norcross mine. It was first met with in sinking a small winze below
the 930-foot level and then found ninety-three feet west of the Hale &
Norcross shaft, in their 1037-foot level, where it showed again the dip
east, and the sinking of its upper edge to the south, which are phenomena characteristic of all the ore bodies in the North Comstock. It ha:s
here been laid bare for 260 feet in length, showing from six to twenty-one
feet width of pay ore. Its ores are somewhat different from the ores of
the upper bodies. They contain more galena, and iron and copper
pyrites, and traces of zincblende. In a word, they are "baser," and, in
consequence, not as docile in wet amalgamation. This body promises to
be somew bat extensive. The ores may be· called thirty -dollar mill ores,
though in places they have milled $60 to $65 per ton. They are not
regularly distributed through the thirty-seven to forty feet quartz-width
in which they occur. Large pockets of quartz, worth only $3 to $10 per
ton, will frequently change places with rich ore: for twenty feet in length
the body will giYe sixty-dollar mill ore, and again for fifteen feet or so
only fifteen-dollar mill ore.
It has already yielded largely in ore in the Hale & Norcross lowest
level, where it has been extracted for twenty-eight to thirty-five feet in
height by over one hundred and twenty-five feet in length, and has
·every appearance of continuation in depth. Moreover, it lies, where
opened upon, over one hundred and twenty feet to the east from the
west waH, and has, therefore, should it even stand vertically;, one hundred
and thirty-five feet to pinch out in before it will meet the west wall.
The Hale & Norcross is now deepening the main shaft, which will cut
this ore body seventy-two feet below the present lowest level, (1037-foot.)
The Savage shaft has attained a vertical depth of 958 feet, and
pierced at this depth a quartz body twenty-one feet wide, which carries
the fac-simile of the ore of the Hale & Norcross body, but only in small
bunches and pockets. It is probable that these twenty-one feet of
quartz are the northern portion of that Norcross ore body. There are
strong reasons to believe this, but it is not absolutely certain~ as three
hundred feet horizontally and eighty feet vertically, of unexplored ground
exist between the two explored points. Should this prove to lJe the case,
we might expect this newly discovered body to be of large dimensions;
we should, iu fact, know it to be already 473 feet in length, but how much
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of that length would be pay ore it is impossible to say. The ores of this
bo<J.y lie very irregularly, in bunches and pockets, as I have remarked.
By these developments, and others to be hereinafter described, in the
middle and southern portion of the Comstock, we are strengthened in
the opinion that as long as the west wall stands regular alld undisturbed, whatever be the case with the eastern lJoundary of the vein,.
so long we may expect the occurrence of ne·w quartz bodies in depth.
The ores, however, become poorer, more refi·actory to the simple
"Washoe" method of extraction, and more irregularly deposited
through the accompanying gangue than they were in the superficial
bodies.
4. Going further south from the Hale & Norcross and entering the
Chollar Potosi mine, we have the fourth ore body, which bas been
worked, August~ 1869, to the depth of five hundred feet below the outcrop for a distance of nearly one thousand feet, horizontally. The
widest portion exposed last year was 123 feet; ore has been extracted
in places, since then, for nearly two hundred feet in width. Very extensiye explorations have been carried on in depth through the Chollar
Potosi shaft within tbe last year. The ground has been prospected
to a depth of 1,220 feet below the surface, but the vein was found to be
filled with porphyries, showing only very narrow quartz seams sparingly
distributed and carrying merely traces of ore. Meeting in depth neither
ore nor even promising indications, the company devoted attention to
the upper old mine, which has been overhauled and re-explored from the
surface to a depth of over five hundred feet, with great success. Ground
which \vas looked upon as exhausted has yielded largely in ores; and in
the extreme western portion of the vein, near the surface, where no ore
was ever suspected to exist, very fair mill-rock has been found in abundance. For a space of over three hundred feet (measuring from east to
west across the vein) on the surface~ ore has been extracted, in large
quantities; and from appearances the company has yet six or eight
months' supply of ore, worth, probably, $16 to $22, (mill value,) in sight,
representing about fifty thousand tons, which will pay a profit at the
present mill rates. There is, aside from this estimate, a vast amount of
ore of lower grade in the mine, which will prove valuable at some
future day when milling rates will be still further reduced.
From the above description it will be seen, that in the last year, especially in the latter portion of it, the leading mines situated on theNort,h
Comstock haye had to attack their old works for ores, which had become
valuable from local circumstances. The workings in depth have proven
so far only a drain on the treasuries of the different companies; what
new developments have been made, are but a small compensation for
their incurred cost. It is true, more prospecting work might have been
carried on, in the space of nearly 12,500 feet, than has actually been
accomplished; but even this latter would possibly not have been undertaken had not the old ore bodies held out so well. Prospects north are
certainl~' not very flattering at present, though tlwre are 1,500 feet in
oue place, and 5,300 feet in another, (along the course of the vein,) not
explored in depth, viz: between Gould & Curry and Ophir, and between
Ophir and the Utah Company's ground.
II. JJiiddle portion of the ve'i n.-Under this name I designate the ground
from the Chollar Potosi South, to the Imperial North, 1,794 linear feet,
occupied by the Bullion, Exchequer, Alpha, Treglone and Imperial
North.
·
As I stated in last report, this ground contained the commencement of
tw~ extensive bodies of ore, especially the western one. This included
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the outcroppings, which have, with the exception of some low-grade ore,
been exhausted in this portion of the vein. Small pillars left in early
workings, and old stopes, packed with the "deads" of formei' days, continue to produce limited quantities of ore, principally in the Alpha and
Imperial. Two hundred tons of ten-dollar to fourteen-dollar mill-ore
will cover the daily yield from the entire 1,794 feet of vein length.
During the past year, explorations have been carried on iu the Bullion,
Alpha, and Imperial, and 260 feet of further depth have been prospected. The Bullion has obtained a depth of 1,400 feet; the Imperial,
1,130 feet; Alpha, 1,000 feet. The result has been, that the vein is found
to vary from 93 to 130 feet in w.idtb, and to show more porphyry intermixed with the vein matter, which is highly impregnated witll iron pyrites.
Quartz has been found in the Bullion as wide as 43 feet, but carrying
only traces of ore through the mass; the Imperial shows from 15 to 30
feet of quartzose matter, likewise bearing ore in traces only. The Alpha,
at the lowest level, exposes the vein DG feet wide, filled principally with
barren porphyry which divides the quartz, leaving seven feet close to
the east wall, and three to four feet near the western wall. Both these
seams show ore, but of no considerable value, consisting principally of
sulphurets of lead and zinc, carrying silver in traces. In the Alpha,
the seven feet of quartz underlying the. east clay, when first discovered,
ga\'e great hopes for a bright future; small boulders of goou ore were
found imbedded in the porphyry immediately underlying this quartz;
and in exploring the ground upwards, some three or four feet of fair ore
were encountered. It was, however, soon worked out, having· yielded
over two hundred tons of forty-uollar mill ore. Explorations are still
carried on in all these three mines, with the hope of meeting with an
. ore body in the quartz mass, now developed at the lowest depth attained.
These efforts will probably be successful; but the vast amount of iron
pyrites gives ground to fear that the ore will prove, when found, to be
of a very·refractory uature.
III. South portion of the vein.-Including the ore which existed in
the divide or middle portion of the Comstock, I mentioned last year the
existence of seven distinctly visible bodies or zones of ore in the Comstock, taking the ground from the Bullion to the South Overman.
1. The first, which extended from the Alpha to the Crownpoint, and
which had been worked for oyer 2,300 feet in length, with some intervening barren ground, is not yet fully exhausted. Tile Yellow Jacket
is producing from 60 to 70 tons daily from it, of the average mill value
of $17. Belcher, Overman, and Kentuck haye also to extract ore from
it yet, but it is impossible to say bow much may be expected from their
reserves.
2. Tile second, which commenceu sontl;l of Ex.chequer, exte11ded for
825 feet soutllwarcl, and terminated in the Imperial South, may be considered as exhausted. Some little ore may yet remain; but it is doubtful if its extraction would leaYe a profit to either of the companies.
3. Tile ore, which wa~ left at the elate of my last report in the ore
body, commencing in the Imperial South, and extending into the northern portion of the Yellow ,Jacket, (where it had been worked to a depth
of 475 feet below the surface,) has been exhausted.
4. The fourth body, the horizontal length of which was nearly 1,200
feet, commencing in the Yellow Jacket mine and extending partly into
the Belcher ground, although "worked out," as \Yas supposed last year,
has given considerable ore since from smaller parallel bodies, pillars,
and ground at former times insufficiently explored, in the extreme
western portion of the vein. In the Kentuck Mine it reached its maxi-
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mum width, and continues there to yield daily from 50 to 73 tons of
twenty-eight-dollar to thirty-dollar mill ore. The Belcher Company has
done little work in its old workings, through which this bouy 'vent,, but
has lately reopened the ground, and, will produce from it, I think, several thousand tons of ore. None of these four bodies extended more
than 500 feet below the outcroppings, except in the Imperial mine, the
body designated as No. 2. Search has been made to fin<l their continuation in <lepth, but without satisfactory results.
5. In the Segregated B~lchm· and Overman occurred a body •tery
irregularly deposite<l, which has yielded largely in ores. It has been
explored for 1,200 feet in length, an<l oyer 450 feet lJelow the s urfa,ce;
its best ores are exhausted, but the work ·of extracting low-grade ore
continues, and at times a nest of rich ore is met, with, but of no great
<limensions. It will probably give yet 4,000 tons of low-grade ore.
6. At the Yellow Jacket, Kentuck, and Crownpoint mine~, ore body
No.4 had its terminus about 500 feet below the surface. Explorations
last year proved a dislocation of the entire vein matter from west to
east, for about 400 feet horizontally. An ore body was discovered 462
feet east from where ore body No. 4 closed out, in the 500-foot level of
the Crownpoint mine. It dipped east, sank northward, was found to
course through Crownpoint North, Ken tuck, and into Yell ow Jacket,
where its northern terminus has been demonstrated, 197 feet north from
the Yellow Jacket south line in the 900-foot level, giving for this body
a horizontal length of 491 feet, or, diagonally, a length of G30 feet. It
varied in width from 8 to 39 feet, and has been nearly or quite exhausted in Crownpoint. Kentuck extracted ore from it for nine months,
and has, according to last estimate, between 11,000 and 12,000 tons of
thirty-dollar mill ore yet standing between the 700-foot aud 900-foot
levels. The Yellow Jacket has extracted the greater portion of the ores
of this body, but P,as yet about 5,000 tons of twenty-seven-dollar mill ore
standing above the 900-foot level. As work progressed on this fine ore
body, it was found that it will not pay to extract its ores below the 900foot level in Kentuck, while the 900-foot level of the Yellow Jacket
showed the ore of excellent qualitJr, and there is no doubt but it will
extend into the Yellow Jacket 1,000-foot level, when opened.
A great deal of good ore from this body has been lost; audit is very
doubtful if the above estimate of 12,000 tons of twenty-seven-dollar mill ore (standing iu Ken tuck) will hold good, from the fact that the
disastrous fire which began April 7, 18G9, in the Yellow Jacket, Kentuck, and Crownpoint, caused the caving of much of the partially
worked ground between the 600-foot and 900-foot levels. The slopes
which took fire have been burning ever since, and are on fire in places
yet; and it is only with the greatest circumspection and care that
work can be carried on in the ~eighborhood of the burning or charring
mass of timbers, so as to get at the ore, an<l at the same time to
cool the ground gradually without giving air to the carefully inclosed,
smoldering, chaotic labyrinth of ore, caved ground, charring timbers,
ashes, and dust. The suspension of artificial ventlation, leaving the
workmen to labor in an atmosphere pregnant with carbonic oxide, &c.,
and innumerable other naturally-occurring obstacles, have caused all
work for the past four months to progress very slowly, and made it very
expensive. Moreover, the ores could not be assorted, and in consequence of these evils, the mines, which would have given a revenue,
ran in debt.
· Crownpoint was the first, and in fact the only mine on the southern
portion of the Comstock, which carried on explorations in depth. The

CONDI riON OF MINIXG INDUSTRY-NEVADA.

900-foot level shows the above-described ore body to have passed
away from this mine into Kentnck; but a quartz seam, varying from
four to nine feet in width, has been followed and prospected on this
level for several hundred feet, showing, however, only traces of ore.
Explorations have been carried 200 feet deeper within the last year, and
levels have been opened at 1,000 and 1,100 feet; but cross-sections
through the vein show a quartzose mass with only traces of ore. Sulphurets of iron are found thickly disseminated in the porphyries wllich
lie in close contact with the quartz. This can scarcely be regarded as
a good sign for finding tract~tble ore in quantity. In the Yellow Jacket
mine, from where ore body No. 3 closed out, south to where ore body
No.4 commeucerl, (a horizontal distance of over 780 feet,) there had been
but little exploration carried on, although the ground was favorable for
the existence of ore. The 730-foot level was opened northward, and
disclosed a narrow quartz seam with some ore. The 810;foot level was
opened an<l demonstrated eleven feet width of ore, which has been followed for 280 feet, showing from three to eighteen feet width of thirtyfive-dollar mill ore. The 900-foot level was then opened, which showed
the newly found ore body of the 810-foot level to be from fourteen to
eighteen feet wide, carrying extremely rich seams and bunches of ore.
It has been followed for sixty feet, thus far, north and south, and gives
forty dollars mill ore. This body does not stand in communication
with any ore body heretofore discovered ; it has every appearance of
being of very large dimensions, and has improved very materially in
depth in the last 100 feet explored, so that Yellow Jacket has to all
appearances a bright future.
'
Like the ore found in Alpha 1,000-foot level, and Hale & Norcross
1,037 -foot level, this body has also a considerable intermixture of baser
metals, which was not the case in the upper ore bodies. Its ores are
often in nests, very rich, and alternate abruptly with barren quartz or
even porphyry. The same phenomenon was also visible, but not to so
great an extent, in ore body No. 6.
From the above description it will be seen that there is a probable reoccurrence of new ore bodies in the Comstock, in depth, so long as the
west wall remains firm. Within the last year work has been continued
on -the formerly discovered eleven bodies of ore, some of which are entirely, and others not quite, exhausted; and two new bodies only have
been met with. It is true that explorations, vertical and horizontal,
could have been pushed to twice or thrice their actual extent; and had
this been done, it is very probable that there would be more ore in sight.
Yet, it is certain that the actual value of the Comstock has diminished
materially within the past year. The bullion product has been, under
the circumstances, large ; but it has mainly come from ground on the
vein which was known to be valuable before the year commenced, rather
than from newly developed ground in depth.
It is very probable that the coming year will give us an equal yield if
not a larger one than the foregoing, as railroads, &c., now facilitate all
mining and milling operations enormously, and the vast amount of lowgrade ore (estimated, as closely as possible, to ~mount to 3,500,000 tons·
of ten-dollar to fourteen-dollar mill ore standing in the eleven old ore
bodies, not including new developments made) which yet exists along the
vein may be beneficiated hereafter, while hitherto only fifteen-dollar to
sixteen-dollar mill ore has been thought worthy of attention.
The two newly discovered ore bodies give every promise of large
dimensions and of a quality insuring a handsome revenue to the respective mines in which they are situated. They are not explored sufficiently

96

MINES AND MINING \VEST OF THE ROCKY MOUNTAINS.

to enable me to speak with certainty as to their value, but allowing them
their highest probable extent and richness, the fact remains that out of
19,000 feet of length of ground along the course of the vein there were,
to an average depth of say 600 feet, about 6,000feet length of productive
ore ground; while between that depth and 1,000 feet, we have at present,
though, it is true, explorations have been but partial, only 730 feet
length of productive ore ground actually developed.
It has been the experience, thus far, that on this vein the deeper ore
bodies are smaller than those near the surface. Their ores occur less
uniformly distributed through the gangue, and are more refi·actory, an
eYil which unJortunately threatens to increase as greater depths are
attained. It is true that nests and small deposits of extreme richness
occur at intervals, but not in sufficient quantity to compensate for the
increase of cost for their extraction, to say nothing of the inevitable
expense of prqspective and accessory work which all falls to the cost of
mining. On the. other hand, the cost of extraction and beneficiation of
the ores will hereafter be decreased. The Virginia and Truckee railroad
from Virginia to Carson, along the Carson River, began running in November, and milling facilities by water-power will be furnished along
the river, reducing the price of reduction probably fifty per cent. below
former rates. Many of the shafts, belonging to the leading mines, have
attainell sufficient depth to be close to the west wall of the vein, or at least
not very far from it. Three of them, Gould & Curry, Chollar, and Crownpoint, have already pierced it, and will doubtless be changed to inclines,
as the Chollar and Bullion shafts have been. In working through
inclines, one-third or one-fourth of the shaft-area (according to the size)
becomes useless, which augments the cost of hoisting by one-third or
one-fourth of what it is when the main exit of the mine is vertical. This
fact will compel, in course of time, the consolidations of several adjoining companies to work through one shaft, a measure wh:ich ought to have
been adopted long ago.
As above remarked, two new ore bodies have been discovered within
the last year by explorations in depth; one in the northern and one in
the southern portion of the vein. The latter promises to be the more
valuable. Other and fruitless prospecting work has not inspired much
hope of soon discovering fresh ore. On the contrary, we find north of
the lately-discovered ore the vein filled principally with feldspathic
porphyry in various stages of decomposition up to plastic clay; small,
irregularly deposited barren quartz-seams have now and then been encountered; the porphyry is impregnated with iron pyrites; and lime,
as both carbonate and sulphate, has been found to increase gradually,
and replace the quartz more and more as depth oq the vein has been
attained. As far as our experience of this vein has gone, the analogy of
these phenomena is anything but encouraging in leading us to believe
in a speedy recurrence of ore. In the southern portion of the Comstock, beyond the new ore body alluded to, a striking departure fi·om
established analogy is observed. Experience on the Comstock has
always shown that wherever the vein' itself presented large quantities of
.porphyries imbedded in its matrix, large deposits of quartz were sure to
be found at the termini of these intruded masses; and that wherever
large quartz-bodies were met, there we were sure to find ore also. Now,
developments in Bullion, Imperial, and Crownpoint, from a depth of
1,000 feet to 1,400 feet, have proved the existence of large quartz bodies.
The Bullion, at 1,200 feet, shows 63 feet quartz-width; the Imperial
1,000-foot level shows 50 feet quartz and over 87 feet quartzose matter; the Crownpoint 1,000-foot and 1,100-foot levels show from 20 to 60
feet width of quartzose matter; yet in neither mine, in the ground re-
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ferred to, has ore been found in more than traces. These quartz bodies,
and the porphyries accompanying them, show carbonate and sulphate
of lime, which neither contained at the upper leYels. The waters met
with, since limestone made its appearance and the porphyry became so
full of pyrites, have been hot-120° ]~ahrenheit on J nne 28 in Crownpoint 1,100-foot leYel; and ore has never yet been found in paying bodies
in this vein where hot water was encountered. The first example of this
rule was furnished five years ago in the North Comstock. The Central
Company's shaft had attained a depth of 562 feet-162 feet l;>elow the
terminus of the ore-and hot water was encountered, preventing further
explorations. Since that time the Ophir has explored over 400 feet
deeper, with a level, and found nothing but limestone and pyrites.
The impression I received .last year has not been remoYed by the
history of the present year. AU the observed phenomena appear to indicate that the present deepest workings of the Comstock mines are in
a comparatively barren zone of the vein, which seems, moreoyer, to be
characterized by a change in the gangue from predominant quartz to
predominant carbonate and sulphate of lime. \Vhether this gradual
variation in the gangue is in any way the cause of the diminution of ore,
or merely an accidental coincidence I shall not discuss. The discussion
would require the proposition and defense of some particular theory of
the processes of the vein format.ion, which I do not desire to undertake,
and an investigation of chemical as well as geological character, for
which the facts are not yet sufficient. I must confess, however, that I
incline, aside from theor~tical reasoning, to believe· the appearance of
lime in the Yein to be connected directly with a change in its metalliferous character. Not that it has prevented the occurrence of ore in depth;
but that the character of the ore and its distribution will be found to
change if the lime continues. It is quite natural-that is to say, quite
a common phenomenon-that the zone between two sorts of gangue
should be comparatively barren; and this appearance need not discourage the expectation of finding new metalliferous deposits below it. With
regard to the important question, how extensive this zone may be, of
course it would be folly to attempt a definite answer, yet the following
suggestions may be of Yalue :
1. The barren zone now penetrated by the deeper workings on the
Comstock is either one of transition or one of temporary variation. The
quartzose gangue has by no means disappeared; it only threatens to do
so, or at least to become permanently subordinate. The lime, on the
other hand, threatens to become permanently predominant, and has
thus far proved unfavorable to the occurrence of ore in the forms and
combinations hitherto characteristic of the vein. In this mixed condi·
tion of things, the vein matter being neither one thing nor the other, it
is not surprising that the proportion of ore is so greatly diminished.
\Vithout meaning to commit myself to any elaborate theory, I may say,.
for the purpose of illustration, that the calcareous minerals are, as it
were, themselves playing the part of ore to the quartz.
2. We may reasonably expect one of two things. Either the unpleasant admixture of lime will prove to be local and temporary, and the
"Yein will resume again in depth its original matrix, or the change now
threatened will continue until the carbonate and sulphate of lime are
permanently predominant as gangue.
0. In the former case the chances are in favor of a briefer continuance
of the barren interval, and of a subsequent recurrence of ore bodies similar in character and distribution to those already exploited. In faYor
of this supposition we h~~ve the uniYersal preYalence of quartz as \ein
H. Ex. Doc. 207--7
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material through our silver-bearing regions, and the comparatively infrequent appearance in large quantities, under such conditions, of the
carbonate or sulphate of lime. Moreover, there has not been observed,
so far as I know, any decided change in the country rock, such as might
be expected (though not of absolute necessity) to herald or accompany
a complete change in gangue. Again, there is some encouragement for
this view, in the fact that the vein of the Occidental and other mines,
lying a mile and a half or two miles east of the Comstock, contains in
its south portion heavy layers of lime rock, which yield in depth to
quartz. (See my former report, p. 50.) This fact has perhaps the more
significance, since we may probably look to the east for the principal
sources of the materials filling the Comstock lode.
4. In case of the complete change of the gangue and the permanent .
prevalence of lime, the character of the ores and the manner of their
distribution would probably suffer a complete change also. As a mere
illustration, I may say that the ores in depth would have to bear the
same relation to lime that the present ores bear to quartz. This relation science cannot now exactly define; it is surmised to be partly
chemical, partly electrical, and partly .mechanical; and it is certainly
dependent also upon the manner in which the vein-fissure was filled,
and the succession and relative duration of the different entrances of
vein-matter. The nature of the ore that might be expected in a lime
gangue on the Comstock is, howeyer, practically indicated by the modifications already observed in those parts of the vein where lime forms a
considerable proportion of the gangue; and judging from this hint we
might anticipate more widely disseminated ore, of lower grade, containing more base metal and more difficult of treatment than has been the
case in general heretofore.
It is impossible to predict which of the two contingencies thus described
will arise. With regard to the latter it may be said that the analogies
of other veins in the neighborhood, or .even in the whole silver belt of
the United States, .afford no argument, since none of them are opened
to such a depth. The probability of the change alluded to will increase
with every new depth attained in working on the barren zone.
5. The most difficult and costly labor on this vein has always been,
and is now more than ever, the exploration of the vein for new bodies
of ore; and the expense of this necessary work has increased with increasing depth until it is now crushing. The reduction in milling- rates
affords no relief to those companies which have no ores to be milled,
though it will .enable work to be prosecuted in many cases where formerly the high cost of treatment prevented the extraction of low-grade
ores. The present crying necessity is a cheapening ~f the mine expenses.
The Virginia and TrnckeA railroad, by reducing the prices of timber,
and to some extent of supplies, has effected a considerable improvement;
but much remains to be done before the explorations in depth can be
economically carried on to the extent which the circumstances encourage
and demand.
Foremost among the necessary reforms is the consolidation of companies, and the consequent reduction of the cost of administration.
This movement is already beginning among the small proprietorships,
and by another year I expect to find the aggregate number of companies on the vein greatly reduced.
The systems of ventilation by machinery, of drainage by pumps, and
of hoisting through vertical shafts, though great improvements on the
ruder methods of natural ventilation, (or no ventilation,) hoisting water
in buckets, and dragging out ore through inclines, are, nevertheless,
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fast approaching their economical limit of application in these mines.
In a foot note to my previous report, (page 52,) I pointed out the great
advantage of utilizing the enormous "head" afforded by the depth of
the shafts, in the employment of hydraulic power. This is not possible
until an outlet is created below for the water so employed; and this consideration alone renders the construction of a deep tunnel an economical necessity. It is reported that operations have been commenced on
the Sutro Tunnel, and that the laboring miners themselves have subscribed a large sum, " as a first installment," toward the enterprise.
Whoever builds this tunnel, it seems to be of vital importance to the industry of mining on the Comstock that it should be completed. The
calculation, quoted in my last report, that fifty gallons of water per second, with a fall of two thousand feet, create a working capacity of 1,800
horse-power, is slightly exaggerated, as the power thus created would
be more exactly 1,516 horse~power ;* bnt the fact remains as a forcible
argument,justi:(ying my assertion ~hat" if the Sutro Tunnel is completed
to the lode, and connected with deep shafts, the cortditions ·for explorations to still greater depths will be more favorable than they were at
the very surface; since t.h e immense power of the hydraulic column will
be at the service of the miner."
MINES ON 1'HE CONTINUATIONS OF THE COMSTOCK.

So many of the Comstock mines.proper have been compelled to extract from their old workings ores once cast aside, as not worth enough
to pay for treatment, that the mills, as well as the mines, have found
their advantage in reducing the prices of custom-work, to enable these
operations to be continued; aud this reduction of prices has in turn
caused the resumption of active work on many a mining cl~im beyond
the limits of the recognized Comstock ledge, though on the extensions
north . and south of its supposed ·course. South of the Overmann are
three or four claims which have lain idle for years. Under the present
favorably low milling rates, ore is extracted from them on contract by
small companies of miners. It is principally found near the surface,
co11-tains a comparatively large proportion of gold, and yields from
$11 to $14 a ton. The amount thus obtained is, however, quite limited. North of the Utah, work has been done. for some time on small
claims; and, it is said, with profit. There are a good many places on
and around the Comstock lodes where it would not pay a large company
to operate, ·b ut where small associations of miners, not burdened with
costly organizations and administrations, can labor with profit.
The Sacramento mine appears to occupy the northern continuation of
the Comstock; and in this mine a larger amount of work has been performed than in any other of the similar locations coming under this
head. The ores run as high as $20 per ton, and may be called , on the
average, twelve-dollar mill rock; the mean production is 50 tons per
day.
*A gallon of water contains 231 inches, and weighs 8.3388822 avoirdupois pounds.
To compute the power of a fall of water, it is necessary to multiply the amount in
pounds falling per minute, by the height in feet through which it falls. The product
iA the number of foot-pounds per minute exerted by the fall. As 33,000 foot-pounds per
minute constitute one horse-power, it is easy to obtain the number of horse-powers.
Thus:
50X60X8.3388822X2000
- .1;516.16 horse-powers, exerted by the column of water in mo33,000
tion as above supposed.
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"P"RODUCING MINES OUTSIDE OF THE COMSTOCit.

West of the Comstock, very little prospecting work has been ~one
during the year. The explorations of former seasons, upon the small paraBel quartz veins in the syenite of the west wall, were not encouraging in
their results, and have not been, to any considerable extent, renewed or
continued.
On the contact vein to the eastward, (see last year's report, page 50,)
operations have been successfully prosecuted, especially since the reduc~tion of milling rates. The aggregate length of the locations on this vein
amounts to three miles; but only four or :fiye of the claims have been
worked of late with vigor. The principal mines are the Occidental, St.
George, Lady Bryan, :LVIonte Christo, and Flowery. All of these, and
especially the Occidental and Flowery, contain a large amount of lowgrade ore. The ground of the Occidental has been explored to the depth
of nearly seven hundred feet, yielding low-grade ore (average $14) all
the way down. The lower tunnel (referred to in my last report, page
50) has reached the vein 863 feet below the outcrop and given evidence
that the ore is continuous in depth. The company has the promise, in
the ground already opened, of eighteen months or two years of lucrative
activity.
The Flowery mine has only recently (i. e., dm·ing the summer) become
the scene of renewed operations. The ores vary from $10 to $28 in
'value per ton, and are easy of reduction by the Washoe process. The
principal matrix of the vein in this mine is quartz, while the southern
part, especially in the Occi<lental, shows predominant lime.
The contact vein upon which these mines are situated will undoubtedly yield much more ore and bullion than has heretofore been expected
of it. The extende<l and healthy activity here springing up is a proof of
the wisdom of reducing the custom rates at the mills, without which
measure these mines could not have been worked. Now that the completion of the railroad to Carson is carrying in that direction the Comstock ores, the mills in and about Virginia, which would otherwise be
left without employment, :find in these mines fortunate sources of supply
already open.

b8tirnate of cost of rnining and ?'educing ores in Virginict district, Storey County, Nevada,
Jullf l, 1869.

Wages of first-class miners: Four dollars for eight hours' work.
vVages of second-elass miners: Three dolbrs and fifty cents for eight hours' work.
vVages of surface laborers: Three dollars to three dollars and fifty cents for ten
hours' work.
Cost of lumber: Common boards, three and one-half cents per foot.
Cost of mining timber: Hewed, thirty dollars per thousand feet; sawed, twentyeight dollars per thousand feet; planking, twenty-seven dollars.
Cost of cpmmon powder : Three to four cents per pound.
Cost. of giant powder: One dollar and fifty cents per pound.
Cost of quicksilver: Sixty-three cents per pound.
Cost of freight from Hheno to Virginia: From sixty to seventy-five cents per hundred poumls, in summer; from eighty-seven cents to one dollar and twelve cents, in
winter.
Cost of fuel: Nut pine, sixteen to seventeen dollars; cedar, eight to eleven dollars
in Virginia; (cost in Gold Hill is a trifle less;) yellow pine, from fourteen to fifteen
dollars per cord.
.
Cost of ten-stamp mill, including freight and erection : Thirty-five thousand dollars.*
Cost of twenty-stamp mill, including freight and erection: Sixty thousand dollars.*
'" California pattern does not exist here, because California pattern has no pans. The above estimate is
made for pan-a,malgamation ancl taken from actual figures of costs.
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Minimum mining cost per ton of ore: Three dollars and seventy-six cents.
Mine from which this is reported: Chollar Potosi mine.
Character of rock at that mine: Blasting rock mostly, (~,;ilver and gold.)
Depth of mine: Deepest ore extracted i('! three hundred and sixty feet ; mostly
two hundred and sixty feet deer and less; while the depth of new shaft is one
thousand two hundred and twenty-five feet.
Maximum mining cost per ton, (accessory work included :) Eleven dollars and sixteen
cents, (as near as can be ascertained.)
Mine from which this is reported: Yellow Jacket.
Character of rock: Easy of extraction, not requiring powder.
Depth of mine : Nine hundred feet.
Minimum reduction cost: Seven dollars and sixteen cents; also, two dollars and
twelve cents per ton .
. Narne of mill, number of stamps: Savage mill, thirty stamps; Sierra Nevada, fifteen
stamps.
Character of process employed: Wet-crushing and pan-amalgamation; wet-crushing,
amalgamation in battery riffles, blankets, no pans.
Maximum milling cost: Eleven dollars and eighty-two cents.
Nan;w of mill, and number of stamps: Rhode Island, tw~:nty stamps.
Character of process employed: ·wet-crushing and pan-amalgamation.
Average mining cost per ton: In the whole district, six uollars and fifty cents per
ton.
Average milling cost per ton: Eight dollars in the whole district for pan-amalgamation.
Average pulp assay of ore of the whole district: Forty dollars, (as close as can be
ascertained.)
Average yield of ore: Sixty-eight per cent. of the fire assay.
Remarks.-The Union Mill and Mining Company crushed 170,378.682 tons of ore, a.t
a cost of nine dollars and sixteen cents per ton, including all repairs and accessory
work.

Bullion product of Virginia mining clistrict, Storey County, Nevada, for the yea1' f1·orn July,
1868, to July, Ul69.
Date.

Virginia.

1868--July ...................... . . . .... . ..... , ...... .

$661, 387
537, 205
523, 999
585, 317
614, 65!)
60, 145
553,807
759, 988
600,482
628,177
449,425
421, 792

£-e~1~~b~~ -_: :::::::::::::::::::: :':: ~~::::::::: :

October ... . ................... .. ............ _..
November .................. . .................. .
December ................... . ................. .
1869-J"anuary ....................................... .
February ............. . ....... . .......... . . . - - .
March . ........................................ .

:tr~;~::::::::::::::::::: ~ ~: ~:::::: ~ ~::-:-.::::: ~: ~

J"une ...... . ........................... . ...... ..
TotaL .. .. . .. .. .. . . . . .. . . . .. .. . . . . .. . . .. ..

•

Virginia and
Gold Hill.

Gold Hill.

so
50
35
45
37
68
39
87
16
08
50
41

*6, 396, 388 56

$631, 183
624, 966
470, 065
263, 730
221, 707
271, 448
2t.l5, 648
22\J, 251
231, 049
150, 217
72, 605
68, !:122

72
93
61
61
42
73
5::!
55
87
3:3
81
93

*3, 520, 799 06

$8, 778
62, 775
119, 640
126,547
130, 822
127 609
, 93: 159
66 160
121' 539
246:697
230, 829
292,476

67
92
80
76
36
02
40
64
92
89
78
'/9

tl, 627, 039 13

Making a total of $11,544,266 75.
*By Wells, Fargo & Co.'s Express.

tBy Union Pacific Express.

Annual statement of the Sien·a Nevada, January 1, 1870.
Statement of profits:
Dividends paid. ____ .. ____ .. ____ .. ___ ........ ____ . ____ ... ___ .. ___ .. __ .. $45,000 00
Old indebtedness .... _..... _..... --· ... --·. ____ .·-_ ... _____ ... ___ ... ___ . 19,626 39
New boilers and engines ... ___ . __ . _. ___ ... ____ .. __ .... ____ . ___ .. ____ . ___ _ 4,9~~ ~4
4bv ;:;0
Cash on hand ______ ··---· ...... ------··---·---···----·-----·----·--·--Total._. __ .... _.•. _.•........ ~ ...... _. .". ___ ....... __ . __ . __ . _ 70, 077 33
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Deduct:
Cash on band January 13, 1869 ...••......... ___ .......... __ .
Present indebtedness._ ...•........... ~ .................... ..

$669 94
16,457 10
---$17,127 04

Net profit ............• _.....•..•.••... _. . . . • • • . . . . • • • . . . . • .

52, 950 29

The receipts from all sources were. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . $155, 971 36
Amount of ore crushed ... _............................... _...... tons..
18,000
Average yield per ton . _••.· ....•. _............. _•.... =. . . . . . . . . . . . . . . . . . . . . . $8 66
Mine expenses per ton ......................... _. . .. . .. . .. .. . . .. . .. .. $1 92
Mill expenses per ton. . . . . .. . .. . • .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. ..
3 03
Other expenses per ton...... . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .
77
5 72
Profit per ton . . . • . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . • . . . . . .

2 94

or 34 per cent.

Annual statement of the Ophi1·, Deccrnber 15, 1869.

Receipts:
.
Ophir reduction works ........................ . ..................... ..
Woodworthmill ...................................................... .
Balance collected on assessment No.8 ............ . ................... ..
Assessment No. 9 ................................................•.....
Assessment No. 10...... . . . . . ............................... ___ .... _.. .
Amount collected on assessment No. 11. ............................... .
1\Iiscellaneous ........................................................ .
Balance on hand, December 16, 1868 ................................... .
Total .........•..........•...................
Disbursements :
General expenses at mine...... .. .................................... ..
Buck's shaft construction ............................................. .
Buck's shaft machinery .............................................. ..
McDonald & Whitney, (compromising suit) ....... ~ ................... .
Virginia and Truckee railroad, (advanced) ............................. .
Miscellaneous. . . . . . . . . . . . . . . . . . . ..................................... .
Cash op. hand, December 15, 1869 ...................................... .
Total ..........•..........•.................................

$12,076
13,158
18,935
50,400
50,400
30,816
11,802
2:2,687

25
88
00
00
00
00
75
26

210,276 14
$7,745
82,420
48,054
19,937
25,000
18,685
8,432

40
20
54
82
00
76
42

210,27614

f

During the year 143 feet of shaft were sunk and about 1,000 feet of drift run.

Annual statement of the Gould

9'

Curry, .November 30, 1869.

Re£Jeipts:
Bullion fi·om 9,412 tons of ore ........................................ .. $247,584 29
32,355 26
Sale of sluices, tailings, &c ............................................ .
6, 399 30
Sale of 6,149 tons of ortj .............................................. ..
Assessment No. 6 ..................................................... .
72, 000 00
From Reservoir mill .................................................. .
26,318 52
7,153 46
Material sold, rents, &c .............................................. ..
7,106 81
Superintendent's balance account .................................... ..
3,442 71
J\Iiscell11neous items.. . .. . .. . .. . . .. .. . . ............................... .
Overdrawn on treasurer ............................ . ... ~ ............. ..
22,878 t:l4
51 85
Cash on hand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... .
Total .............. ·_.............. .

425,291 04
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Disbursements:.
Cash indebtedness November 30, 18GB .... ------------ ..... : .. ----------.
Bills payable ......................................................... .
Insurance on D street works.... . __ ................................... .
Labor at mine .............. ___ . ___ .. _. _..... _....... _................ .
l'lfaterials for mine ... . .... _.. _... _... _. _.................. _.. _........ .
J'l1ill account .............. _.. ____ .. __ ·_........ _...................... .
Taxes, State and county.. . . . . . .. __ ... ___ .... _................. ·- ...... .
Ach·erse claims and legal expenses ..... _............................. _..
General expenditures; salaries of officers ... _... _.. _......... _.......... .
Reducing ore at custom mills. ___ ...... ------ ...................... --- .- .
Virginia and Truckee railroad ......... _............ _.......... _..... _..
Miscellaneous. ____ . . .. _._.. _. _.... _..... __ .. _. _.... _ . ____ .... _..... _...

$38,822
3,875
1 470
1:32: 5:36
70,512
4, 858

09

oc

2(
33
40
80

6, 117 :37

8,785
16,057
101,980
40,090
5,274

5!l
6 (~

BE
00
70

425, 291 04

Total __ .... _. _.... _.... __ ...... _... __ . _. ___ ... ___ ....... _.. .

The total assets of the company aggregate $322,392, against which there are liabilities amounting to $45,:325. ·

Annual statement of the Savage, Jnly 1, 1869.
Receipts:
Bullion product ................. - ... - .. - .............. --- ..... - .. ----.
Premium on same .................................................... .
Ores sold ............................... _. __ . __ ..... _................. .
Tailings, &c... . . . . . . . . . . . . . . . . . . . . . . . . .. - ~ ........................... .
Cash onhand July 1, 1868 ....... : .. -------------------- .... ------------

$1,949,925
4,ij75
15,919
'6, 323
106,3:.0
2,083,362

Total .......... -.... - ... - - - - .
Disbursements:
J)ividends ............... _................ _........................... .
Reduction of ores, custom mills ................... _._ .................. .
R eduction of ores, company's mills ...... ------------------------------.
Labor ....•................ __ .. _. __ .......... _.......... _. _.... __ . ____ _
Sn,laries of officers .. . .......... --.- ...... -. --. . . . . . . . .. -.- ...... -..... .
Vi~rginia and Truckee railroad ......................................... .
Timber and 1umber ............................................. - ..... .
Fuel, wood and·coal .... _..... _.... _.................................. .
Hard ware, candles, &c ................................................ .
Assaying ....... _................... _................................. .
Taxes ...................... -. - . - - .. - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - Sundries ............................................................. .
Cash on hand, July 1, 1863 ............................................ .
Total. ___ ..... _.... _................... _. . ___ ......... _.... .

$751,575
552, 836
145,447
284, 7G9
20,0:?2

75 000
50:549
53,636
26,025
10, 8:i9
19,5:20
45,749
47,395
· 2, 083, 362

One hundred and fifty thousand dollars was subscribed toward the completion of the
Virginia and Truckee railroad. The amount of or~ on hand at the min e, July 1, 1868,
was 1,683, and on July 1,1869,121 tons. The ore reduced during tbe year amounted t~)
55,479 tons. The amount of ore sold was 15,368 tons. The cost of production and reduction, yiel<l and profit of the ore reduced during the past year compar~s as follows
with the two preceding years:
Years.
1866-1867 . - - - . .... . ....... . ............................... .
1867-1868 - --. .......... . ...... -------- -----------1868-1869 - - - . - - ... - - - --.. -- . -.. -- . . .... -.. - . -.
~

~

Production. Reduction.
$7 !11
7 21
8 90

$14 04
13 74
12 22

Total.

Yield.

$21 95
20 95
21 12

$41 94
40 84
34 87

Profit.
$19 !!9
19 89
13 75

The amount of ore reduced in 1866-'67, was 69,377 tons; in 1867-'68, 84,627 tons, an<l
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in 1868-'69, 55,479 tons.
compare as follows:

The receipts and disbursements for the past three fiscal years

Years.

R eceipts.
S2, 935, 875
3, 530, 834
1, 977, 042

I
Dislmrscments.ICash on hand.
$2, 898, 183
::l, 502,2:30
2, 035, 9G7

,:; -~

-IG

1o6:3:lo
47, 395

The monthly dividends disbursed by the comp::tny for tho same years wer e as follows: In 1866-'67, $880,000; in 1867-'68, $1,560,000; in 1868-'69, $96tl,OOO. From dat e
of organization the amount of ore taken :!;rom tho mine hal:! been 339,808 tons ; reduced,
324,317 tons ; gross receipts in lmllion and from ore sold, $13,304,740 ; assessments le\"iNl,
$188,000; and dividends disbursed, $4,528,000. Tho available assets of the company at
the close of the fiscal ;year were $90,803, against lial>ilities, $2,655. The property assets
of the company aggregate $256,000, as follows: Savage and Atchison mills, $90,000; E
street shaft and works, $150,000; buildings at Virginia and assay office, $16,000.

Annual statement of the Hale g· N01·cross, March 1, 1869.
The following is taken from the secretary's statement :
Receipts:
Cash on hand F ebruary 29, 1868 ... __ .... __ ... __ ....................... .
J<'ron1 assess1nents ...................................... . ............. .
Bullion and orcs sold ............................... ................... .
Fair shaft acconnt-trausfor of materials to mine account .............. .
Cash for amount of overdraft at Bank of California ......... _.......... .
Sundries .................... _....................·.... _............... .

Total. ........ - ....... .

.
$3,918
201,960
395,691
19,542
4, 6:37
4,720

18
00
77
3;)

00
21

630,469 51

Disbursements:
-----· ............ ---··· ------------ ···-·· ...... ···-·· $275,2:3C 79
Ore accoun t-reductiou ............. _........ - ........................ . 216,775 47
~lacbinery account ................ _... _._ ........... _.. _.. _.. __ .... _..
9,3.J5 65
:Fair shaft account ....................... _.................... __ .. _... .
12 278 90
Salary acconnt ...... _......................... •.... _................ _..
13:100 00
Bank of California .......... __ ........ __ .... __ ............. _......... .
61,7~4 72
Bills payable ... _........................... _.. _................ _..... .
7,2M3 OB
Sundries ....... _... __ ............................................. _.. .
34,477 ::!6
Cash on hand ... _......•....................................... : ..... _
137 74
~fineaccount ....

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

G::J, 4G9 51

The e.·pense of reducing 16,535-t tons of ore amounted to $13 11 per toll. Dur ing
1866 the bullion yield aggregated $1,355,220, equal to $47 32 per tou; in 1867, $86-!, 90 ~,
c<rnal to $34 14 per ton; in 186d, $395,146, equal to $23 89 per ton. Tho st at enwut
shows an excess of assets over liabilities amounting to $218,981 51. Assessment .K o.
34, of ~5, has been rescinded.
Annual statement II()! the Chollar Potosi, Jnne 1, 1869.

The company extracted dnring the year 44,900 tons of ore, giving an average yield
of $23 70 per tou. The cost of extraction, re<luction, &c., was $21 09; leaving a net
profit of $2 61 per ton .
. The following is the secretary's statement.
Receipts:
Bullion ............................................................ . $1,152,303 37
Ores sold._ .... __ .............................. __ ................ _.. .
20 989 33
Prcmi nm on bullio u . . . . . . . ............ __ ....... _.... __ ............. .
2: 849 2~
Superintendent's account_ .............................. ____ ........ .
3, 074 :57
Sundries. _. _... _..... _............ _................ __ .............. .
2 8-15 50
Cash on hand per last statement .. __ ................................ .
no;148 35
Total .................•.••................................

1,301,21014

105

CONDITION OF MINING IXDUSTRY-NEV ADA.
Expenditures:
Dividend .......................................................... .
Labor ............................................................. .
Hardware, &c ...................•.......................... _.... _.. .
Timber and lumber ................................................. .
Fire-vvood .............•............................................
Reducing ore ................•..•.............••........•............
Taxes and legal expenses ........................................... .
'l'ruckee railroad ................................................... .
Freight ..................................... _...................... .
Assaying .................... ____ . _____ . __ . _ ___ . ___ . _______________ _
Materials .......................................................... .
Sundries .. : . ....................................................... .
Cash on hand .. ~ ......................................•••...........
Total. ..•••...•••

$41,595
238,663
34,414
36,036
18,953
(336,878
9,138
75,000
7,213
3,047
6,193
25,086
168,991

00
00
::>4
06
49
27
01
00
43
12
87
20
35

1,301,210 14

Annual statement of the Empi1·e Mill and Mining Company, November 30, 1869.
The quantity of ore taken out during the past year has been light, amounting to
8,929 tons, while the amount reduced was 9,714 tons, yielding bullion to the value of
$163,55·1. The total receipts were about $187,000.
Receipts:
Assets per report November 30, 1868 ................................... .
Bullion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ·- ................. .
Assay chips and premium ............................................. .
Assessment .......•....................................................
Miscellaneous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. .
Liabilities, &c., November 30, 1869 .....................•.......... __ ..
Total . . . . . . . . . • . . . • . • . . • • • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .
Disbursements:
Indebtedness, November 30, 1868 .................................... ..
Mill account ......................................................... .
Mine account ..............•.............. : .......................... .
New shaft ..................•................•........................
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ .
Assets November 30, 1869 ............................................. .
Total . . . • . • . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .

$13,115
153,554
613
30,000

26

11
04

00

:3, :~07 07

24,478 21
225, 067 69
$26,794
9R,038
56 025
21:155
21,344
4, 709

42
42
58
03
03
25

225, 067 69

The assessment mentioned above is the first levied. The company have paill no
dividends since May, 1867. Of the $95,000 disbursed on mill account, $33,640 were for
wood, $9,678 for labor, and $11,972 for machinery; wllile of the $56,000 paid out on
mine account, $28,187 were for htbor. The Operations at the mine for the year embraced.
the running of 11600 feet of drifts and winzes.

Annual statement of the Imperial, June 1, 1869.
From the superintendent's report we learn that there are yet about 7,000 tons of ore on
the 500-foot and 700-foot levels in the Alta mine. The work clone in this mine during
the past year consists of the running of 210 linear feet of drifts; the running of 250 feet
of :winze; retimbering of 60 feet of shaft, and the extracting of 41,000 tons of ore.
At the Holmes mine about 100 tons of croppings per month are mined. 'l'he work done
on the Imperial Empire shaft embraces the sinking of 225 feet of shaft, and the running
of 750 linear feet of drift,s. The developments in connection therewith have been unsatisfactory. The Rock Point and Gold Hill mills had been repaired and were iu good
condition. The Linclaur mill was still closed. ,The value of the supplies on hand at
the mine was $12,613. The president's report states that measures Lave been taken to
secure a title by patent, from the State of Nevada, to the site of the Rock Point mill,
in which event it was expected that the company's title to the mill-site would be fully '
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established. The secretary's report shows the receipts to have been (including cash on
hand and book account) $775,027. We annex the leading items:
Receipts:
.
Alta mine-ores worked at company's mine .............................. .. $572,607
13,275
Hoisting ores ................................................. -. ---- -----.
25,616
Holmes mine-ores worked at Gold Hill mill . . . . . . . ..... , ................ .
10,102
Rock Point mill-sundries ............................................... .
3 181
Gold Hill mill-sundries ................................................. .
5:58-1
Pren1ium account . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. .
100,000
Assessment No. 2 ........................................................ .
11, (i96
Miscellaneous items ..................................................... .
32, 9G:~
Cash on hand May 31, 1869 .......... _•...•••••.••.•••.........•...•... -.- ..
Total ......... __ .. _..... _••.. _. _............. _................ .

775,027

The expenditures had been $763,167, leaving a balance on hand of $11,860. The
principal disbur~ements were as follows:
Expenditures :
Expenses in San Francisco .......... _..................................... . $9,09:t
Imperial new d1ifts ........•......•........................................ 20, 16;3
Gold Hill mill ........ _................................................... . 99 1 872
Rock Point mill ............•.............................................. 2G6 390
Alta 1nine ...................•............................................. 211:707
G, 101
Holmes mine .................................•............................
Imperial Empire shaft .................................................... . 78 221
Dividend ............................................................... . . . 24:ooo
Miscellaneous items ...................................................... . 48,601
Assets May 31, ($7,680 cash) . _............................................ . 11,860
Total . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . 775, 027
The ore statement for the year shows the average yield to have been as follows: Alta
mine, 42,958 tons of ore, worked at an average per ton of $13 37 ; Holmes mine, 2,214
tons of ore, worked at an average per ton of $11 64. The average cost of extracting
40,975 tons of ore from the Holmes mine was $4 78t per ton. The average cost of working 12,333 tons of ore at the Gold Hill mill (less supplies on hand, amounting to $3,399)
"\vas $7 84; while the average cost of working 32,839 tons of ore at the Rock Point mill
(less supplies on hand, amounting to $5 1904) was $7 SO! per ton. The bullion statement for the year shows a value of $603,146.
Following is a statement of the total disbursements and receipts of the company since
the date of incorporation to May 31, 1869:
Disbursements:
Milling, mining, machinery, improvements ....•......•.... _............. . $3,813,773
288,031
General expenses, legal fees, &c ........................................ .
37,559
Assaying .................................................... _·......... _
59,098
Expenses in San Francisco ................................. .. ........... .
10,2:.>8
Interest ............................•...................................
29,018
Premium and discount ................................................ ..
30,231
Treasure freight .............•.......... : . ............................. .
18 396
~!~fJ~~ ~:~~ -~~~~ ~-s~~~~~-~ ~ ~ ---- •• ~ -- ~ -_ ~ •• ~ ~ •• ·_ ~ ~ ~ •• ~ ·_ ~ ~ ~ •• --•• ::: ~: : : : : : : :: ~ :: : ~ : 1,067:r-oo
11,850
Assets (including $7,680 cash) ........................ ··.·· ............. ..
Total ......... _...............•.....•........................

5,36f>,704

Receipts:
Ores and sundries, account mine and mills .............................. . $5,119,375
48,829
Proceeds outside ore ................................................... .
150,000
Assess1nent ............................................................ 47,500
Miscellaneous .........·.....................................•...........
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5, 365, 704

===========

The available assets of the company, in supplies, amount to $12,613. The only outstanding liability of the company is $27,000, due Virginia and Truckee Railroad Company, being balance of subscription, ($30,000,) payable in monthly equal installments
of $3,000.
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Annualstaternent of the Yellow Jacket, July 1, 1869.
Receipts:
$49,249 13
Balance per last report ....•....••.....•.•••••.........•......•.... :. •..
Bullion ...............•.................•..••.......................• 1,761,313 69
Ore sold .......... _.. _. _..... __ ... _.... ____ . _.. __ .. __ ... __ .... _.... __ •
18,693 62
109,982 88
1\'Iorgan mill profits .................................................. .
200 00
.Assessment No. 7 overpaid ................ ~ .......................... .
530 00
.Assessment No. 11 overpaid ...........................••........... - ..
5 027 49
Hoisting ore for Kentuck Company ................................... .
Miscellaneous ...•... __ ........ _. __ ... _... _•..........................
19:452 89
Total .....•. _... _..........•.........••. _ . . . . . . . . . . . . . . . . . . 1, 964, 449 70
251, 007 89
Balance at company's debit . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . . . . .
Total . . . • . . . . . • . . . . . . . . . . . • • • . . . . . • . . . . • • . • . • . • . • . . . • . . . . . . 2, 215, 457 59
Disbursements :
Labor ................ _. _... _.............. _.......•... _. __ ....... _.. . $277,288 45
J\1ine supplies . _..... __ .............. _......... _...................... .
56,922 21
Improvement No. 1, central works .............. __ .................... .
3,838 43
30,834 28
Improvement No.2, south hoisting works ................. -- ..... -- ... ..
Legal expenses ...................................................... .
10,717 00
Expenses, revenue stamps, &c ....... _... _....... ___ . _............... .
7,937 98
Candles and oil . _....... _............. _............................. .
11,683 33
Powder and fuse ................................................ \ ... .
3,754 20
Wood . _. . . ......•..... _..... : ......................... __ ... _....... .
64,080 87
4,543 93
Iron and steel ...... ---- ---T·· ----·- --·· ...••. ---· -----· ---------- --·Timber .............. _. .. ......................... __ .... __ ... _. _.. _.. _
65,327 82
Crushing ore, outside mills .. _..............•. _...................... .
514,311 86
Crushing ore, company's mills . . . . . . . ........ _•... _.................. .
332,600 64
.Assay, discount on bars, and federal tax . _..................... _...... .
31,687 23
Real est~te for mining purposes ............................... _...... .
6,345 00
Interest . . . . . ........................................ - ..... - . -...... .
12,809 18
Salary of officers ........•.... _............... -.-......... __ ... _. _.... .
17,167 00
Assay office ... _................................. _....... _. _......... .
2, 771 99
·w orking tailings, company's mills._ ... _.............................. .
34,583 79
Tramway joint account ......... ____ .... __ ......... _......... _....... .
1,869 87
3,:399 82
Profit and loss, Mexican mill, &c .............•.......... ------ ....... .
Yolo Tunnel expenditure . . . . . . .....................•......... - ...... .
982 48
Total . . . . • . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . 2, 215, 457 59
The assets and liabilities of the company are shown by the following statement :
Assets:
Mine, supplies on hand ..................... _.......... _........... _... $10, 282 50
412 50
Assessments Nos. 1-11 .................... ---- ____ .......... ·----- ....
Sundry open ledger accounts ...•............................. _..... __ . .
678 57
Total ...................................................... - 11,:373 57
Balance at company's debit .......•....•..................•...... ------ 251,007 89
Total . . . • • • • . . • • . . . . • . • . . . . . . . . . . • • . . . • • . . • . . • . . . . • . . . . . . . . .

262, 3t:l1 46

Liabilities:
Sundry accounts ....... _.... . . . . . . . . . • . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . $11, 822 26
Balance due Bank of California .........•......... _..... _.......... _.. _ 250, 559 20
Total ......••••.•......•••.•• _.••. _.. _.•...... _ . ____ .. ____ . _ 262, 381 46

-·- -Annual statement of the Kenttwk, Novcrnber l, 1869.
SECRETARY'S STATEMENT.

Receipts:
Cash on hand November 1,1868. _.......................................
Bullion product . . . . . . . . . . • . . . . . . . . . • • • • . . . • • • • . • • • • . . . . . . . . . . . . . . . . • . .

$38,825 28
805, 732 82
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Premium on bullion ......................... _................. __ . ____ .
Assessments Nos. 1 and 2 .......................... _. _............... _..

$963 84
40,000 00

Total .................................... :. . . . . . . . . . . . . . . . . .

885, 521 94

Disbursements:
Reduction of ores ..................................................... . $374,995 45
Labor . . . . . . . . . . . . . . . . . . . . . . . . . .. - ....•............................... 139,095 55
Di videncls Nos. 27 and 28 ............................................. . 100,000 00
Achance to Virginia and Truckee railroad ............ _._ ....... ____ ... .
75,000 00
Timber account .........•.............................................
21,265 01
Iloisting ores ................................................... _.. _.. .
12,381 48
JVline supplies .................................................•.......
12 020 63
Sundry accounts ..................................................... .
70:883 28
Cash on hand November 1, 1869 ....................................... .
79,880 54
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

885, 521 94
-----

From the superintendent's report the following comparative table is added:

Year.

-------------------------1---------------~l----------l~------

1868...............................
18ti9.-----.--- ------------ .. -----.

31,390 $1,257,563 85
27, 876
804, 732 82

$515,04313
178, 531 70

$40 06
28 88

---------$23 65
22 47

$16 41
6 4t

I

"The poor exhibit of the present year," continues the superintendent, "as comparetl
with the results of the previous year, is mainly, if not solely, attributable to the great
fire which occurred in the mine on the 7th of April last, which for nearly five months
caused an entire suspension of work in the principal ore-bearing localities. In the
mean time all possible efforts were made, by means of air-drifts and winzes, and powerful air-blasts from the surface, to reach the ore-bodies on the 800-foot and 900-foot
levels, which on the 20th of August last ·w e succeeded in doing, and commenced extracting ore; and since that time have extracted, on an average, 130 tons of ore per
day."
·
During the fiscal year 27,'367 tons of ore were extracted-the Old vVest ledge, between the 400-foot and 200-foot levels, yielding 6,667 tons, and the East ledge, as follows: Between 700-foot and 550-foot levels, 9,500 tons; 800-foot and 700-foot levels,
10,750 tons; and 900-foot and 800-foot levels, 950 tons.

Annual statement of the Crownpoint, May 1, 1869.
During the fiscal year, May 1,1868, to May 1,1869, 2f?,734 tons of ore ;vere extractecl13,292 tons coming from the 800-foot level. The shaft has been earned to t"t depth of
300 feet, from the 800-foot to the 1,100-foot level.
Receipts:
Bullion product ... _..... - ......... -.-.- .. -- --- .... ---- . ---- ........ ----Sale of tailings ........................................................ .
Assessment ...................... - .... ----- ------ -- - --- ·----- ----- · ·- --.Miscellaneous items .................... - .. - -- - --- ---- ---- --.- ---- --- - . --.
Cash in treasury May 1, 1868 ....... - .................................... ..

$849,479
15,051
90,000
18, 187
127,683

Total .................•.......•.............. ·_ ... . . . . . . . . . . . . . 1, 100, 410
Disbursements:
Crownpoint mine, labor and supplies ...•...... - •.........................
Mine improvements .................................................... .
vV orking 25,833 tons ore ................... - - . -. . .......... - ....... - ---.
Legal expenses ..........•....•............•.....•.......................

$287,853
9,265
321,668

4,815
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Taxes .................................................................. .
Assaying .•..............................................................
General expenses Gold Hill and San Francisco offices ..................... .
Virginia and Truckee railroad subscription ............................... .
Dividends to stockholders .............................................. .
Miscellaneous items .......................•........................ . .....
Cash in treasury May 1, 1869 ............................................ .

$10,229
7,555
28,045
18,750

3GO,OOO
9,550
42,680

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 100, 410
The ore statement for the past year shows that 25,832-t tons were reduced, yielding
$845,627, or an average of $32 73 per ton, as follows:

------------~~ Average.

Amount.

Rhode Island mill......................................................
17, 685
$30 93
Outside mills................................................ . ..........
8,148
36 :i4
A ssay grains .......................................................... . .. . . . ............ . . .

$546, 959
~97, 641
1, 027

_ _ _ _ _ _ _ _ _ _ _ _:rru_·n_s_.

TotaL ...................................... ------····· : ..........

25, 833

32 73

845,627

The average cost of working the ore for the past year was $11 66, and for mining
$9 80, making a total cost of $21 46 per ton. The assets of the company on the 1st of
May were as follows:
Assets:
Cash on hand May 1, 1869 .....•..................... _................. . $42,679 76
60,000 00
Rhode I sland1nill .................................................... .
Mine improvements, buildings, &c .................................... .
80,000 00
Stock on hand a.t mine ...................................... _......... .
33,282 38
27,909 74
Stock on hand at milL ............................................... ..
Atlantic and Pacific States Telegraph Company ... __ .... _.............. .
49:1 75
Virginia and Truckee railroad ........................................ ..
18, 750 00
Total ....... __ ................ _.... __ ..... _...... _. . . . . . . . . .

263, 115 63

The only liability against the company May 1, 1869, was $56,250, b eing balance of
subscription ($75,000) to tbe Virginia and Truckee Railroad Company.
The annual ore statements for the past five years compare as follows:
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Annual statement of the Orerman, July 1, 1869.
Receipts:
Bullion ............••................•......•.. -.................... - .. .
Ore sold .............................................................. -•
Assessments ...........................•........ __ ...................... .
Wood-ranch account .......•.....•.....•.............................. - ..
Sundries ............................................................... .
Cash on hand July 1, 1868 .................. _........................... ..

$358,863
5,039
140,260
28,678
5,446
52,184

Total . . • • • • • • • • • . • • • • .. • • • • . • • • • • • • • • • • • • • • • • • • • . . • • • . . • . . . . . .

. 590, 470

110

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

Disbursements:
Reducing
..... __ .. _. _.. __________ . _____________________________ _
Labor account ___ . ___________________________________________________ .. _ $290,936
117,005
W oocl-ranch account .. _... _.......... _..... __ ... __ .. _. _...... _..... _... _.
61,416
Ltunber, &c ................. _... __ ..... __ .... _.. _. __ ..... __ ... _.... _.. _.
66,105
Salaries ........................ _.... _ ...... _..... _...•.....•.. _........ .
8,321
Sundries ____ . __ . ___ .... _.... : ....• _.•........... _...................... .
38,655
Cash on hand July 1, 1869 ....................•.......•...................
8,032
ores.-- ~ -

Total .. _......••..•..............••••.•......•... _. _.... _ .. _...

590,470

The average yield of 22,261 tons of ore, reduced during the fiscal year, was $16 12
per ton.

Annual statement of the Gold Hill Quartz, January 1, 1870.
Gross receipts during the year ..................•.. ____ ... _........... ..
JJisbnrsements ........ _....................... __ . _......•.....• _.... _.
Surplus ............................•...... _... . . . . . . . . • . . . . . . . . . .

$98,449 66
90,258 72
8, 190 94

Of which $726 35 is in cash, and the balance in supplies and in debts due. The liabilities amount to $5,658. One assessment of $20 per share, or $10,000, was levied on the
1:~th of May. No dividends have been paid during the year. At the beginning of the year
there were 339 tons of ore on the dumps, and the quantity crushed was 3,776 tons,
leaving 30 tons on hand at the close. From the above ore the following quantities and
values of bullion were produced:
33,127.70 ounces gold and silver........................................ $64, 515 30
377.72 ounces assay grains.............................................
691 23
Total ...•......•....•..•..........•...•..............
Of the bullion, $2?,785 was gold a':ld $36,730 silver.

•

~.....

. ....

65, 206 53

CONDITION OP MINING
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Table of bullion product, assessments, and divicltmds di.sbm·secl during the year 1869, rC'!}arcling
22 clctirns on the Comstock, together with totals for 1866, 1t:l67, and 1868, cllt1"i1tg -aw same
time.
.January.
Assess- I DiviB n·
- - - - - - - - -1--U-l_o_n_. ments. dends.

~~~~~~~~Col ::1!!!

116; 0

00! ;:; ;;

.March.

February.

Company.

B

n·

Assess-

Divi-

B

u·

~f;SCSS- ; DiYi-

~ ments. uends. ~:_ rnents. i dends.

~; :;~ ;~;:l: ~!:~ :;:~: ~; ~

:1:1:1 :

GoldHillQ.M.&M.Co
6,956 ........ ........
5,169 ........ -------Gould & Curry.----- ......... _ ...................... _... __________ -----Hale & Norcross ............. . . ______ . ________ ....... ___ _. _... ____ .... . .
Imperial . . . . . . . . . . . .
46, 72S __ ••• _ __ __ _ __ _ _ _
38, 070 ____________ . ___
Kentuck . . .. .. . .. . . .
83, 335 ___ .. ___ $40,000
54, 014 _.. _______ ......
Occidental . . . .. . . .. .
40, 000 _..... ____ . .. .. .
40, 000 _..... ____ . . . . . .
Ophir---·-·-----·----·-----------·-·-------··- __________ ---------------Overmann___________
36,000 ---------------11,000 ........ ........
Segregated Belcher.. .. . . . . . . . . _.. _. __ ________
2, 024 __________ .. _...
sa,·agc .............. 176,700--------64,000
174,300--------$40,000
SiermNevada. ......
9,9% ---------------3,728 -------- ________
Yellow Jacket ... :.. 160,000 . _... __ ·_ 120,000
160, 000 _______ . 120,000
Total in 1869 _. :. 673,500 16,000 224,000
600, 513 ---·--·· 160, 000
Total ju 1868*. __ 411,016 294, 900 110,000
431,333 $186,000 110,000
Total in 1867 .... 1, G22, 377 110, 000 294,000 1, 014, 238
76.000 276,000
Total in 1866. ... 671, 555 62, OOJ 60, 000
803, 161 299,000

I

5,576
7, 500
60, 465
38, 882
G3, 730
40, GOO

::

------- --------__________ ..... .
.... ..... _..... .
___ _. __________ _
__ .... ____ . ___ ..
.•..••• _ $20, 000

___ ____________ _
25,170 64,000 -------2, 815 . __ __ _. ________ _
173, 817
6-!,000
19,300 ____ ___________ _
160, 000
E!O, 00
766, 872
711 , 6!)7 140.
76, ,.,,
600
728, 916 4-!, 480
817, 177 113, 600

1

I""'·
!JO,
280,
30,

000
000

000
000

I

April.
Company.
Bullion.

Assess- ~ Divi-

ments. -dends.

May.
Bull'on
1

•

Assess- Divimcnts. dcnds.

June.
B lr
jARsess- DiYiu wn. mcnts. dends.
1

A-lp_h_a..-.. .---.--..-...-_ _-__
--_-___- ___
- =1=~==== ~$30, 000 ~-=
Belcher . . . . . . . . . . . . .
$8, 280 ...... __ . _.... __ ......... _ $50, 000 _.... ___ ......... __ ____ . ___ . _____ .
Bullion _ ____ .. __________________ .. ________ . ___ ___ .. ______________________ . __ . ____________________ .
Crownpoint . . . . . . . . .
12, 588 ..... _. . ___ . _.. _ ........ ___ ... ____ _____ .. __ ... ________ ___ .. _ _______ .
Confidence .......................... __ . _... _.. . . . . . . . . . . 31, 200 _...... _________ .. . . . ..... ____ . _.
ChollarPotosi.. ---- 122,593 ................ $131,383 ........ - ------- $175,700
42,000
Dancy ................... __ . _. _ .... _.... _.... __ ...... ____ 12, 000 _. _. _.. _ . _____ ____ ..... _. _ _______ _
Empire M. & M. Co .
16, 400 ...... _______ . __
14, 618 _. _.. _. _____ .. __
15 277 ________ _______ .
Gould & Curry ...... ---------- ........ ------- -- --------------- --. .......
46,296 ________ ...... ..
GoldllillQ.M.&M.Co
4,969 -------- ........
5,601 10,000 ________
6,074 ---- ---- _______ _
Hale & Norcross . . . . 113, 652 ... ______ .. _.. __ 152, 894 ________ 48, 000
120, 500
48, 000
Imperial.... .. .. .. . .
37, 888 _. __ _.. _ ________
42, 993 _... ______ . _.. _
26, 386 ______ _. ___ ____ _
Kentuck . . . . .. .. . . . .
18, 429 __ ...... __ ..... _ ....... __ ... _.. __ . _.. _.
24, 255 20, 000
1

1

g~~i~e~:~_ _-_-_-.-.-.-.~::: ---~~~~~~- :::::::::::::::: ---~~~-~~~ ~-5o."4oo· :::::::: ---~~~~~~- .::::::: ::::::::
~;~:~~~t~d·:B-ei~he~::
---~~·-~~~- ::::~::: :::::::: ---~~·-~~~-~~~~~~- :::::::: ---~~~~~~:::::::: ::::::::
Savage -........... . . 173, 900 ___ . ____ $6-t, 000
155, COO ...... ______ . _. _
80, 500 ________ 48, 000

~!il~;,~~~t:~~<~:::: . ]~~:ggg

:::::::::::::::: ---~~~-~~~- ::::::::::::::::

~~:~g6

::::::::

Total in 1869.... 735, 114 ________ 64, 000
569, 875 219, 6CO 48, 000
609, 827 50, 000
Total in 1868*. .. 756, 638 $54, OOG 100, 000
860, 640 202, 40') 180, 000
843, 1!)1 97, 200
Total in 1867 .... 1, 262, 937 31, 600 283, 000 1, 599, 797 25, COO 4GO, 200 1, 436, 388 153, 300
Total iu 1866.... 781, 362 140, 000 164,000
852, 569 44, 800 108, 000 11, 000, 8841 28, COO

1
...

~·-~~~

145, 500
317, 750
475. 000
Hi-!,000

*No monthly returns of bullion from Yellow Jacket are included in tile monthly totals of 1868, while
the product of the mine is estimated in the monthly r eports of 1869.
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Table of b1tllion product,

Company.

I

assess~wnts

leviecl, and dividends, g·c.-Continued.
August.

July.

September.

Bullion. Assess- Dlviments. den<ls.
---------1---------- -------------------Alpha ............ ......... ... ---·-· .................... ---·--·- -------- ...... - ... -------- ··------

N~~fft~r_.:::::::::::: :::::::::::::::::::::::::: ::::::::::$25,'iioo· ::::::~: .. !~~~~~~- ::::::::::::::::

Crownpoint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Confidence _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chollar Potosi ...... $162,650 ........ $56,000
Daney _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Empire M. & M. Co _ 13, 579 . .. ........ _.. .
Gould & Curry .. _.. _ 36, 217 . .. . .. .. . .. . .. ..
Gold. Hill Q.M.&M.Co
7,137 .. .. .. .. .. .. .. ..
Hnle&Norc1·oss .... 105,345 ........ 48,000
Imperial _.......... _ 13, 789 $20, 000 _.......
Kentuck ............
17,374 ........ ........

. . . . . . . . . . 60, 000 ..........•.......................
. . . . . . . . . . . . . . . . . . . . . . . . . . . ............... ___ ...... .
$149,397 ........
8, 000
12, 812 .. .. .. ..
35, 229 . .. .. .. .
7, 564 ..... --~
79,507 -------14, 355 .. .. .. ..
75,764 20,000

$56,000
116, 667 __ ...... $56,000
.............. _....... _____ ... _. _.
.. .. .. ..
10, 218 $30, 000 ___ .... .
. .. .. . ..
44, 344 ............... .
.. .. .. ..
7, 821 .... __ ......... .
........
80,907 ............... .
.. . .. .. .
14, 636 40, GOO __ .. _.. .
........ 138,349 .............. ..

... . . . . . . .

8~~i~e~-t-~I_._._._-_·_-_:::: ---~~·-~~~- -5o;4iio· :::::~:: ---~~·-~~~- :::::::: :::::::: .... ~~·-~~~- :::::::: ::::::::

~~i~i:~~~ ~~~~~~~:: . -~;:-~~~. :~ ~ ~: ~ :: ::~::::: ---:~:-~~~- :~ ~~ ~~~: :::::::: -.. ~~~ ~~~. :::::: :: ::::::::

Sierra Nevada.......
Yellow Jacket.......
Total in
Total in
Total in
Total in

16, 661 . .. .. .. . 7, 500
100, OO ~l 240,000 _.. _....

12, 007 . .. .. .. . 7, 500
150,000 ............ __ ..

186!1.... 557, 752 310, 400 111, 500
G09,
18Gb*. . . 794, 240 197, 000 383, 750
713,
1867 ... _ 1, 379, 1Hi 108, 570 577, 500 1, 306,
1866.... 939, 605 80, 800 154, 000 1, 106,

12,666 _.. ___ ..
180, ooo _... __ ..

7, 500

_.... _..

!J70 119, 400 63, 500 . 679,940 70, 000
63,500
735 25, GOO 280, o:o 58!J, 166 30, 000 200, o.;o
549
6, 400 447, 500 1, 171, 327 · 258, 000 370, 000
896 75, 000 154, 000 1, 054, 011 _...... _ 174, 000

October.

November.

December.

Bullion. Assess-[ Divimcnts. dends.

Bullion. Assess- Diviments. dends.

Bullion. Assess- Didments. dends.

Company.

- - - - - - - -: - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ii~fc~~~:-.·_-_-_:::::::: ::~::::::: $26,'iioo· :::::::::::::::::: :::::::: ::~::::: :::::::::: :::::::: ::::::::

Bullion ................................................. $17, 500 ......• .......... ..... _... _... _.. .
Crownpoint _..... _. _ . . . . . . . . . . !JO, 000 .................................. _. . . . . . . . . . .... _____ . __ .. .
Confidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.................. -...... - - ...... - . - ...... - - -.. . . . . - -.. - .. .

g~~~~r-~-o·t~~~

~~~~·- ~:~

~~~·-~~~ ~~: ~ ~~~.

~~~~·-~~~ ~:~~ ~~~.

~~~·- ~~~

__::::: :: _
_ · · 8,' iioii.. _
: : : :: : : :
...
·$8,' iiiio- .
Em p1re M. & ilL Co .
1, 523 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . ............... ____ .... _.
Gould & Curry __ .. __
28, 933 .. .. .. .. . .. . .. . .
31, 823 1... ..... . . . . . . . .
28, 048 .. ..... ........ .
GoldHillQ.M.&M.Co
2,629 ........ ........ .......... ........ ........
5,711 ............... .

20 0

~~ffSI~,/ ;:tlii :~;: : :~ ~ ~ ?~;[!~ 1") ~l~:~ i ?:: : ;~
000

000

':20: :

SierraNeva<la.......
16,100
7,500
Yellow Jacket ...... _ 150, 000 . .. . . .. . . .. .. . ..
........

-r- - - - ------ -8, -18,610, 843 164, 000 [ 35, 500
585, 823 177, 500 55, 500
528, 578
000
000
1

Total in 1869 _. _.
Total in 1868* _. .

I

5,071 ________ 7,500 ···--·--·· .........•.....•
150, 000 120,000 _... __ .. 150, 000 ........ ____ ....

1

535, 164 1106, 000 120, 000
493, 725 144, 400 400, 000
559, 224 413, 000
'l~otal ~n 1867 _... 1, 079, 79~ ~2~5, 000 1240, 0~0
894, 120 132, 000 135, 000
6~G, 628 145, 600
Totalm 1866 _... 1, 032, 713 164, 620 167, 2o0 1, 040, 172 134, 000 229, 000 1, 039, 537 128, 000

12-1, 000
153, 750
370, 000

*No monthly returns of bullion from Yellow Jacket are included in the monthly totals of 18GB, wb;le
the product of the mine is estimated iu the monthly reports of 1869.
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Statement of bnllion prodnct, clivic1ends, and assessments of claims on the Comstock lode for
· 1869, together with the aggregate jign1·es concerning the same j'o1· the yem·s 1868, 1867, ancl
H:l66.
Company.

I

Bullion
duct pro.

Diviuends.

Assessments.

$30,000
.AJpha. ... . . . ... .. . ... . . . .. . .. . . . . . . . .. . ...... .. . ... . . ... . .. ... . . . . . . .. . . . .... .. . . . .. . ..
American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
34, 800
Belcher.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
$18, 312 . . . . . . . . . . . . . .
109, 200
Bullion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
07, 500
Crownpoint . . . . . . . . . . . . .. . . . .. .. . .. . . . . . . . . . . . . . . . . . .. . . .. .
105, 718 ............. _
150, 000
Confidence ...................................... _..........
18, 889 ...... _.... _. .
31, 200
Chollar Potosi. ..................... _.. - _. - ... - ..... _. . . . . . .
1, 366, 185
$294, 000 ............. .
CentraL .................. - .......... - .... - .. - ........... - .... -.............. -..........
4, 500
Consolidated Virginia .............. _...... __ ._._ ........ _..... - ... _... __ .. _.. _...... _..
52, 200
Daney .............. ................... -.- ..... - ..... - ... -- ......... -...... - .... -.......
72, 000
Empire Mill aml Mining Company ... _................. __ . _.
138, 046 ..... _..... _. .
30, 000
Gould & Currey ............... __ ............ - ............ _.
258, 390 ........................... .
Gold Hill Quartz Mill and Mining Company ... - . -... . . . . . . .
65, 207 . _. . . . . . . . . . . .
10, 000
Hale & N oreross. ___ ........... ___ ....... _... _...... _.. _. _..
1, 029, 812
96, 000 ....... _... _..
ImperiaL .... _............. _......... _.............. _.... _. .
273, 727 . . . . . . . . . . . . . .
100, 000
J" ustice ............. -...................... - ..... - ... - . - ....... - . - ................ - . . . . .
30, COO
;rulia ............. _.............. _....................... _. _ .. _........... .. .. .. . . . . .. . .
22, 500
Kentuck ....... _............. __ .......... - .... _.... _.........
828, 834
80, 000
40, 000
Occidental* ..................... _......... _...... _.. _..... _
210, 000
20, 000 _.......... _..
Ophir ........... _.......................... _..... _- .................. -- .... __ . . . . . . . . . . .
134, 400
0Yermann ............... _............. - ........... _. . . . . . . .
336, 485 ........... _. .
128, 000

~f!;~~::~~:t~~~;~ ~:-~ ~-: ~

:·:_::·: :·:·:·::~:::::: :::::~: ~:::::::

Yellow·Jacket* .. __ ........... _. . . .. _..... _. _. __ .. _... _. . . .
Total in 1869
Total in 1868
Total in 1867
Total in 1866

.......... _..... _. _............. _..... _..
. _....... ~ .............................. .
... '............... - . . ....... _... _.. -- ... .
_....... _.... __ ........... ___ .. _.. _... _..

~~~: !~g

1,
1, 560, 000

7, 528,607
8, 499,769
13,626,062
11,732,100

--.-.- 2~f~~~. ::::::::~~': ~~~
360, 000

360, 000

1, 175,000
2, 415,500
3, 991,950
1, 754, 400

1, 419, 100
1, 825,500
1 296 250
1:194:820

* Bullion estimated.

Estimates of yield of bnllion in the State of Nevada since the c1iscovm·y of the Comstock lode.
By C. B. Dahlgren, Esq.
Year.

Bullion.

Section derived froru.

1859 to l8C6 ... _..... _.......... _..... .
1867 .... - ... --- ...... - .... - .. - .. - .. - .. 1868.--.------ .. - ..... ----.---.- . -.---1869 ...... -- ..... ···---- ...... - ·-··-- ..

$93, 872, 500
16,172, 000
13, 317, 500
14, 000, 000

Total ... _. _........... _. __ .. _. . .

137, 382, 000

Comstock chiefly, Esmeralda, Reese River, lone.
Comstock, Reese River, Belmont.
Comstock, Reese River, White Pine.
Comstock, Reese River, White Pine.

Stamp rnills of Nevada in 18t)9.
Names of counties.

Number. Stamr.s.

~~~~Ji·di;'"~~~~~· g~~~ciTtik~~~~:::::: ::::::::::::::::::::::::::::::::
f~~lf!~s_s_,_~-s~~~~~~~-::::::::: ::::::::::::::: :::~:: :::: ·_:: ::::::::::::
!!n~~i~::::::::: _·:: ::::::::::::::::: ~:::: ~: ~ ::::: ~::::::::::: ~: :::::::

White Pine .... _.............. __ .............. _.... _. __ .. _...... _.. _.
Elko ... _....................................... _......... _. . . . . . . . . . .

9~
1~

1g

22

1

1, 6~~
2G5
10

Total . _. _. _ ........................... _................ _....... [~~--2-,

F. Ex. Doc. 207--8
~

.

1~g
1~g

Cost.

$5,

~~~; ggg
~~g: ggg
~~g: ggg

1, 052, 000
26, 000

383 9:356,000

Fluctuations in leading mining shares for the six months ending June 30, 18G9.
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Gould & Curry ............................................ $U5 $107 $108 $103 $106~ $105 $112 $108 $112t $125 $110 $123 $119
28
37
41
41
34
38
34t30
31
33!
3Bt
36~
331
Ophir .... ·········--············-··························
Sa.'rage ............................... - - .............. - ...... - ....... - ...... - .......
78
79
91
99?,
63
67
78?,
67,f
71§
67t
70~
67:!
76i
Chollar Potosi ......... -- ........................... _...... 17()
170
240
171
163
166
166
171
245
188
163 . 180
182
Iiale & Norcross .... -......................................
l!JO
65
152
78
59~
70
86
80
93
100
90
87
92
Daney .....................................................
2ol2
3
4;J;
4
4
32t
3
5
4
4t
3:1
3~
3!
Bullion ....................... _.................... _.......
30
21
30
20
22
10
27
30t
20
17}
14
28~
82
Overn1ann ..... ---- ........ _.............. _................
79
81
71
91
81
69
69
51
70
54
68~
58
Sierra Nevada .............................................
33
32
28
120 -----29
51
21
35
50
35
48
28~
();}~
Yellow J ·acket ............................................. 1, 510 1, 497~ 1, 460
70
74
70
69
58
721
61~
57~
681
275
Ainador ... _............................................... 25G
285
240
255
275
290
278
288
250
285
285
272~
13
lAtuy Bryan ................................................
11
15
17
13
1G
7
9
161
13!
12~
13
12
61
.l unerican ............... _..................................
22
12
13
17
45
14?,
56~
21t
27!
78
ImperiaL ................................................. . 114
71
146
144
129
111
104
110
86
77~
89
86
67
69
67
75
52
65
Crown Point ...............................................
54
68
72
731
681
72?i
53
181
Belcher . _.................................................
158
21
30
30
30
23
22t
17
HiO
18.\17
17~
37
41
54
Alpha .....................................................
53
31
59
58
59
52~
40:1
22t
32t . 28
()5
75
75
53
100 -----·
130
128
J':mpiJ·e :MiU anu Mining Company ......................... 130
GO
52
~~ I ~~ I
31
34 -----36
30
30
Uontidence .................................................
37
35 -----34
32!
12
15
13 -----8 ...... -----5
4~ ......
14~ - - . - ~~~\~~~~::~ :~(~~~~~~(:~~~:: ~::::::: :~ ~::::::::::::
25
20
13 ------ -----27
27
17 -----28
27t -----250
265
242
268
251
ICeut.uck ................................................... 140
2GO
218
245
232
228
2G7
250
30
42~
Gold H.ill Quartz Mill anu Mining Company ...................... , ..................
57~ ------ ------ -----45 ------ -----!);!
82
11
lOt
Segregated Belcher ................... -........... -.. . . . . . .
8
8~
8~
9
8
7i
12!
8Js
4
8~
------- - - - -
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3
2
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3!
22§
23
15
17
22
90
90
100
77
96
57
4:3
40
44
49
77
57
75~
65t
56~
270
280
275
280
275
17
30
26
50
25t
·1()
40
29
24
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98
81
94
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69
65
57
53
22
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24*
26~
24t
33}
20
32~
27t
25
12
70
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G71 -----38
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4~
14
14
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35
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Fluctuations in leading minin.g shares for ttw six months ending December 30, 1869.
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Name of Company.
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Overmann .........•.................. --- · ·---.-------- · · ·.

~:li~~~~~~~::::::::::::::::::::::::::::::::::: ~::: ~ ~::::

Amador ............•..•••.••..............................

x~lri~~K~~~: ~ ~ ·. ~::: ~:: ~:::: ~: ·_::::: ~: ~:: ~ ~: ~: : ~ ~ ~:::: ~:::

ImperiaL •••.•....•.........•..............................
Crownpoint ......•.......................................
:Belcher ...•................................................
.Alpha ...............................•..................•..
Empire Mill and Mining Company ........................
Confidence ................•...............................

~~~~~~u~~d- ~~~~~-~~~~~::::::: :::::::::::::::::::::: ·::::
l€~'d"i1.~1 -Q~;;,.;;.· i.fiii ;.;,a iii,;;,;;g ·co;,;p;;,;y:::::: ·.:·.::::::I
Segregated :Belcher ..........................................

$111 1 $106
21£2H
S6
so~
2:3
24:}
lOS
123
2
2t
16
18
74
87k
75g:~_ 1 10
50
52;
285
290 1 2SO
38
40

1~

~~t

13~

66
53!
27!
27t
60
50
8§12
171
57i
10!

1g I

591
43
23.ll
22t

"""42tl
8!

11~

169
60
10

25~
6~

3S
22
20
57t
45
7
11
207t

~

$S4
17
54
18~

llS
1
11
69
8
46:!
282

-----31

47
27!
19
161
40

------

7
St
182!
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$86
161
54k
19!
111
1!
9
81
Bt
47
267t
37!
271
47
27t
20k
18
35
30
3
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16
46
15
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2S5
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25
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9

4
Bt
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30
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$S5
$77
$S4
$761 $69
$721 $79
$6S •$77
$67
16
15
15
14
15!
17t
lSi
14!
12! "16-t
41
70
71
63
4S
46
49!
35
44!
37~
15
19
17
24!
25t
22t
17i
14
161
14k
174
lSO
185
143
159
114
139
115
121
139
2 ...... ·----1 ......
75c
2 ...... ------ ...........
10
10
21 ------ ------ ------ ------ ------ -----16~
85
80
89
93
71
92!
103! 101
80
7H
15
12t
llt
lOt
7"'
lOt
13!
7
15!
7f
50
52
45t
47t
40t
4H
4H
36!
35!
35
315
290
301
290
292t 290
282t 2SO ------ 295
7
10
8
St
7t
8
9
20 -----1 ...... ------ ------ .......... ------ ------ ------ -----1
55
53
35
52
47!
35
35
39t
29
32
18
22
13!
19t
12
15
llt 16! 16
15t
14
13
lH 13! 141 161 lGt 16t 16!
12t
24
19
20t
1St
14t
20t
14
12
13!
13~
55
36
61
59
46 -----16
16
20
40
20 ------ -··-·- ----·20 .........
20 .........
3
3t ...... ......... ..........
3
5t
2
H
H
12
9
9
7
8
5
4
llt
5t
5t
148
155
181
152t 137
165
185
170
166t 136
31
25
25
30 ........... --····
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6t
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8!
8!
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(Juotatwns oj 1nwmg stocks January 15, 1SiO.
---~~----------------,-~N_u_m_b_~;~TSktres I

Name of company.

. fee_t
m rume.

per
foo-::;.

I'

1
_

.

----;;-

--6,Coo I

~:?~0
::co

43 ...... ..
2, COO
1

~~~~li:~~~l~-~:~~:::::::::::~:::::~:~:::::::::::::::::

~:~~~
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l~J~~

GOO

20

12, 000

~~~

. - .. - i2
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10
10

ll,COO
28, LCO

3CO
1GO

1, 200
4, EOO
500

8:33
500
500

g~~eti~~g;~i-~::::::: ::::::::::::::::::::::::::::::::::
Consolidated Virginia------------------------·--·-··· "
Cbollar Potosi ........................................ -

~~~~~q ~1~~- -_ -_ -_ ·_ -_ : : : : : : : : : ::: : : : : : : : : : : : : : : ·_ : : : : : : : : : : : :

Empire 1l.1ill and Mining Company ..•. _............... .
Gould & Curry ........... _... _.......................
Golu Hill Quartz Mill anu Mining Company . . . . . . . . . . .

3,

l,lCO
2, EGO
2
' ~~~
75
1, 200

2~

lG
4
1:.J~ . . . . . . . .

~: ~~~

~~~

3~~

i~lr~i~a~ :_- _· _-:::::: ::::::: :::::::: ::::::::::::::::::
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Occidental Mill anu Mining Company ...................... _.. _... . . . . . . ..

g~~li'~~~-~ ·_:: ·_ ·_
::::: -_ -_ -_:::::::::::::::::: :::::::::: ::::

1
10, 0 0

Segregateu Belcher __ ........................ ~.........

l: 1CO
~~~ .--.-~~40

1g:G, ~~~
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300

~~~~·~\{~~~<i~:::::::::::::::::::::::::::::::::::::.:::

3,

~~:go~

~~~

1,)200
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Union .............. -------------·····------··-------··

¥~f~e,~~~~~:t:::::::::::::::::::::::::::::::::::::::::

~~~

2~

302--------

~:~~~ -----i:o·

Amador Mininz Company, California ........ -.........
1, 850
2
Aurora, (consohllated,) \Vbit.ePine....................
800
20
Eureka Mining Company, California ................ _..... _...... . . . . . . . . .
Golden Chariot, Iualw . _..... _.. _...... __ .. . ........ __ .
750
13
Silver Cor< I, Idaho . __ __ __ . ___ ___ . __ .. ___ ... __ .. _. _... _.
GOO
20
Golden n .ule, California._ .. ___ .... __ .. __ .. _........ _..
3, 000
1

IEt~~~g~¥~"~~<

: : :. : i.:: :

OriginallliudenTrrasure,WbitePine................
Mammoth, White Pine .. . -------------------·------Hidden Treasure, (consoliclated,)WbitePine......... .

GOO
1, 800
GOO

2G&
£0
£0

2!:~gg

3, 700
10,000
4, 000
1 :_!, 000
12, 000
3, 000

:H~

Hi,OOO
36,000
12,000

$15 50 . . . . . . . . . . . . . . . . . . . . . . . . June 3 .... $5 00
Nov. 7 .... 1000
Jan. 12 . .. . 2 00

When dclinflucnt.
Jnly 2, lW>
Dec.ll,1PCG
Feb. 18, 1£07

~tr:l

rn
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per share.
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[~~~p;Iip;.;.// . ///E/ . ': 1~ :;::

-- -- --4.

$15 00
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Last monthly diviuenu.

................... June19,1808 .... $200
::;co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BaconMillalHlhliningCompany......................
Baltimore .A ruerican...................................

Crownpoint .............................. - ...... - .. --

4,000
2, LOO

_..

l 'i'cnn tile San Francisco Stock Circulm·.

'Total
II Incor- '
per I Asked
numbl'r of por.tte Tiifl
share. per share.
shares.
value.
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~~g
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400
_100
300
100
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1CO

15

co ·1· ·--zo-oo

19
1
8
:20
57

50
00
00
00
00

1 12
8 23

--------57
34
1CO
43
1

so co

1CO CO
42 50
1 00
133 00
:3 00
15 00
14 co
06 00
. 7 00
45 75
7 25
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2 00

-------··
4 co

May 15,

u:c7 .•.. o co

July 13, 1868 .... 7 !50
July 10, 1809. _.. 6 00
June 20, 1808 .... 0 00
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..

55 50

2 ~~

Jan. 10, 1870 .... 10 00

I :

·----------------·--·-Junell, 1809 .... 4 00
Nov. 16, 1869....
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···------------·-··-------- ----- ------ ·-----Mar. 15, 1809 .... 5 00
Jan. 7, 1870 .... 12 00

g~ I ~~i-~ ·:t ~~jL:: T~~
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:_:: :::: :- _ ::

Juno 3, 1EC9
:Feb. G, 187 J
Mar. 11, 1£68
Jan. 0, 1667
Feb. 29, 1868
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Feb. 11, 1809
June 12, 1869
nescinded.
Dec. 15, 1809
Jan. 22, 1870
Aug. 2J, 1869
Sept. 4, 1809
Aug. 24, 18GB
Dec. :3, 1869

Jari. 8 .... 2 00
hl::;,-y 15 .... 2) 00
Oct. 22 .... 1 CO
------------------Nov. 16 .... 12 50
June 2 .... 5 00
Oct. 15 .... 1 00
Nov. 2 .... 5 00
···---------·------

Feb. 7, Ul70
June 14, 1869
Nov. 21,1809
------····--·Rescinded.
July 2,1808
Nov. 14, 12GB
Dec. 26, 1869
---·--·-------
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Aug.
Nov.
Nov.

::o

7 75
46 00
7 50

4 .... 2J CO
7 .... 2 00
10 .... 50 CO
7 _. . . 1 00
30. . . . 3 00
29 .... 25 00
12 .... 15 00
13 .. --~0 CO
12 .... 5 CO
15 .... 10 CO
23....
50
24 .... 5 00
5 .... 10 00
24 . ... 5 00
-'---· 150

Nov.

15 25

55 00
310 00
9 00
240 OJ
10 00
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Jan.
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CONDITION OF MINING INDUSTRY-NEVADA.
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CHAPTER XVIII.
EASTER.N NEVADA.

The year ending July 1, 1869, has been an eventful one for Eastern
Nevada. The complet,i on of the· Pacific railroad, so long and anxiously
looked for, and the great White Pine excitement, are alone suffieient to
make the year noteworthy.
l\Iining excitements, or "rushes" to newly-discovered localities, where
rich deposits are reported, have been too often and well described to
need further elaboration now. It is sufficient to know that the White
. Pine fever was one of the most violent of these extraordinary epidemics
e\er experienced on the Pacific coast. Like many others of its class, it
was the fiercer and blinder the farther one went from its cause . .r\lready
some two years before the discovery of the Eberhardt, there was considerable excitement about the same district, and a small mill (Monte
Christo) was erected there, but at that time only the "base range" was
explored, and but little work was done. The rich mines of Treasure
Hill were discovered by a party of prospectors from Austin, which had
been for some years the frontier mining town of the State, and the gene~al outfitting point for new explorations; here came the samples to
be assayed and the ore to be crushed from very many new districts, and ·
the population had become accustomed to the alternations of hope and
despair, of which the life of a frontier prospector is made up. They
had seen so many hardy adventurers return from toilsome prospecting expeditions ragged, hungry, and physically worn out, but still jubilant
over the brilliant future which their loads of specimens foreshadowed,
and confidently anticipating in their new discoveries a speedy cure and
a rich reward for all the suffering they had cost, and in so many cases
these bright hopes had resulted in bitter disappointment, sometimes
rising high only to fall the lower, that the people of Nevada had become proverbiall;y slow of belief and weak of faith. By this class, the
rich ores of the Eberhardt, Keystone, and Hidden Treasure were viewed
with a distrust inspired by the bitter experience of the past; and although large numbers of prospectors hastened to the new" diggings,"
it was with little hope or expectation that White Pine would prove anything more or better than Reveille or Hot Creek. It is, however, a
matter of routine in a prospector's life to go to every new place that is
discovered ; and if he gains nothing by it, he consoles himself by the
reflection that at least his education has been advanced to the extent
of knowing that there is nothing there. The unfortunate result of previous enterprises in districts where rich ore had been found near the
surface in limestone country rock added to this chronic distrust, and
several months elapsed before much confidence was felt in the permanence of these rich deposits, bearing so striking and ominous a resemblance to other discoveries, which had once promised much and
"petered" early. It was not until Nevada discovered that San Francisco
had also discovered White Pine, and that California capitalists were
eagerly in \resting money there, that the excitement grew feyerish, and
prospectors from every part of the State rushed to the district which
had already acquired the soubriquet of the "poor man's paradise.''
Other and older districts were soon almost depopulated ; mines and
mills .were forced to stop for want of laborers; and although the price of
labor was not materially affected, it was only because both employers
and workmen tacitly understood that wages were already too high to
make mining generally profitable.
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Reese River district, of which Austin is the center, suffered especially.
Very many of the small veins of this district had been worked successfully by common miners, individually or in companies, the great majority
of whom hurried to White Pine; and soon only those mines wllich were
worked by foreign corporations continued to produce anything. Many
of these miners, commonly known as '' chloride.rs," because they usually
extract only the surface or chloride ores, had worked claims upon· Lali<ler Hill for years. They had studied the ground and learned the peculiarities of the veins; the.y understood the ore, and could estimate its
value with astonishing accuracy ; and although they were rarely particular about the ownershi.p of the mines they worked, a-nd looked upon
every idle claim as open to their industry, their aggregate production
had been one of the principal items in the bullion returns, and their departure from the district soon made itself unpleasantly felt.
Another result of the White Pine excitement was, that prospecting,
which had up to that time tended southward or southmtstwanl fi'om
Austin, turned towards the east and north; and ranges which llad hitherto been neglected as being in an unfashionable direction, were carefully and thoroughly hunted over, in some cases with very promising
results, as J\iineral Hill and Cope districts sufficiently testify. Again,
several old districts, which had been long ago .abandoned or disregarde~l,
· on account of limestone country rock, were revisited, and the new light
which vVhite Pine had thrown upon this formation led to many discoveries which are said to be of considerable value. Among these ma,y be
mentioned Eureka, Reveille, Diamond, Hot Creek, and Cortez. On the
other hand, the districts which, a year ago, were looked upon as the most
promising in Eastern Nevada, have not yet wholly recovered from the
stagnation into which the vVhite Pine fever precipitated them. J\iany
of the miners and prospectors who formerly made these places their
headquarters have moved to the new towns in White Pine County, or
along the railroad; and the merchants and farmers have gone with
them. The reaction has begun, however, and the emigration into the
State, induced by the railroad, must assist and strengthen it. It is probable that another year will see the equilibrium fairly established, unless
some new disturbing cause arises to prevent it.
The other great event of the year, the completion of the P.acific railroad, has not yet had time to make itself materially felt. It was confidently anticipated that as soon as Nevada should be opened up by the
railroad, the opportunities for. legitimate mining enterprises would be
greatly enlarged and improved. It was hoped that lumber, materit~ls,
and provisions would soon be furnished at priees far below those formerly paid for these articles, and that swarms of industrious laborers
would rush from all parts of the world to secure the comparatively enormous wages which are here received for all kinds of work. Although
some improvement in this respect may already be observed, it must be
confessed that the sanguine expectations formerly indulged ha,Te been
grievously disappointed. The prices of necessary materials and provisions, although somewhat less than last year, are 3·et far higher than it
was reasonably expected that they would be. The blame for this state
of things rests principally, although not entirely~ with the railroad companies, whose rates of transportation have been placed so high that the
benefits usually deriyed from railroadcommunication hav~ not been received. A comparative view of the distances traversed by rail and wagon,
with the rates of freight, from 1863 to 1869, inclusive, together with the
ruling prices of staple articles, may be obtained from the following table.
As Austin has been, until the· present year, the principal mining center
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of Eastern Nevada, the table is arranged upon freights and prices as
ruling there:
.

~. 1864.

. 186!l.

1865. ' 1866:._

1867. 1 1868.

Miles. Miles. Miles. Miles. Miles. Miles.
Distancetraversedhyrail, (C.P.R.R). ...... ...... .. . .... .. ...... .. ........
92
Distance traverseu by wagon .
330
330
330
330
330
250
Total distance Sacramento to Austin. 330
330
330
330
330
342
0

•••••

$0 25 $0 12 .
16
16

$0 11
8!

14
40
8 00
12
12 00
35
20
:{2
18

0

~~;c;, ;~~p~~~(yo~~-~ ------~ ·_ -_ -_ -_ -_ -_ ~ ~ ~ ~ ~ ~ ,: :::::

;g

~g

::::::::::

C tliforuht boards, clear, p er M
250 00
C.1lifornia boards, common, perMo ................... 0..... 200 00
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

8~tn~;~1~ :~~~-~~~ prr MM::::: ~:::::: :::::: :::::::::: ::: ~: ~ 1~; ~~
8

$0 07tl $0 061
5
5il-

I

HiO

349

Miles.
396
95
491

$0 08
5-}

$0-06
3t

81

6t
27
5 00
5!
5 50
25
14
27
12i-

I

l'RICES OF STAPLE ARTICLES.

Flour, per pouncl... ...... .... .. .... .. .... ..
20
15
Bacon, per pound .......................... 40 to 50
40
Candles, per box of 20 pououds .............
12 00 8 00
Barley, per pound.................... .. . . . .
22
14
Blasting 11owrler, per keg of25 pounds ..... _.
25 CO 16 00
Sugar, per pomul, (retail) .......... _.. . . . . . .
50
35
Beans, per pound, (retail\ . . . . . . . . . . . . . . . . . .
25
20
Steel, per p 'nmtl...................... .. . .. . .. .. .. .. ..
60
Iron, per pound............ . .. .. . .. .. .. .. .. .. . .. .. .. .
20
0

I Miles.
189

0

Highest price paid for freight, per lb .. ~- .. ~
.Lowest price paid for freight, per lb.. . . . . . .

~11869.

0

R eese River boards, p erM..... ...... . .. . .. .. .. .. .. .. .. .. .. 140 00

10
35
7 50
6!
7 00
,30
20
33
20

;~

250 00
200 00

~~ ~~

140 00

9
30
7 00
7!
6 50
30
16
32
18

~~

200 00
180 00

§~ ~~

125 00

30
6 00
8
6 00
30
16
32
161

~g

200 00
180 00

~~ ~~

100 00

~~

200 00
180 00 .

~~ ~g

100 00

It should be stated that during the years 1865, 1866, and 1867, a large
amount of freight was transported by rail to Shingle Springs on the
Sacrrtmento Valley railroad, and thence o-ver the Sierras by tlle Placerville route; lmt the cost was the same as if shipped direct from Sacramento to Am;tin; and during the years 1867-'68, when from fifty to two
hundred llliles of the Central Pacific railroad had been completed, it was
fonnrl a~ eheap to load teams at Sacramento for Austin as to send by
rail to the terminus and thence by teams to the same place.
\Vlten tlte railroad was first opened from Sacramento to Argenta,
freight waH pnt at $50 (gold) per ton, distance 396 miles. From Sacrameuco to Elko, 468 miles, the rate was $60 75 per ton. On the 1st of
..July these rates were reduced to $42 to Argenta, and $50 to Elko, and
on the 1st of September freight per ton was again reduced to $35 to
Argenta alHl $4~ to Elko. This makes the rate about 8.84 cents gold
per tou per mile to Argenta, and a trifle over this amouut to Elko. From
Argeuta to An~tiu the distance is abont ninety-five miles, and the ruling
rates of fet'igbt two cents per pound. This can easily be reduced to one
nntl a half cent~ . . From Elko to Hamilton the distance is about one hundl'ed <ttHl twenty-eight miles, and the ruling rates of freight are two and
a half t\) thre(. .. cents per pound.
'rite fnre~{t>ing fact:) show that while considerable impro-vement has
been mad3 in reduction of freights aud staples, a -very great deal yet remains t,> lk' done. We have seen that high wages will not tempt emigration, nnles:3 they are assisted by cheap pro-visions; and we cannot
luwe ehe.Lp mining until the necessary machinery, tools, and materials
are afi'ordetl at reasonable prices. Freight from Sacramento to Austili
ought to eo me dnwn to one and a half cent per pound; ·and if the railroad eorup.tny would be satisfied with what is elsewhere considered a
handsome eompensation, there would be no difficulty in ·reducing the
rate to this SUill. At a little less than three cents gold per ton per mile,
freight could be delivered at Argenta at one-half eent per pound, and
the cheapening of feed, provisions, &e., which this should oecasion would
enable teamsters to transport to Austin at one-half the present rates.
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The same is true, allowing for the local differences in distance, as to,
Elko and Carlin; and these three points, which are now the principal
inlets of Eastern Nevada, ought to be the centers of a large carrying
trade for aU the mining districts lying north and south of the line of the
railroad. At present trade is done by driblets; enough is shipped to
last from day to day. Merchants fear to bring in large stocks ou account of the present abnormal expense, and the probable future reduction; and they cannot be blamed for so acting, because where the cost of
freight enters so largely into the value of goods, any considerable reduction in freight would bring ruin to them, as it has so often done to others
in the history of this State.
The rates of labor iu Eastern Nevada have not changed for several
years. The following table shows the wages paid for wbite labor; there
ha\e been two experiments made in using Chinese labor, one at Silver
Peak, Esmeralda Com1ty, and one at Morey district, Nye County, which
will be further considered when I come to the consideration of those,
districts.
Gohl.

Common laborers, per day.----- - - -- ---- ---- ---- - ---- ---- ---- __ -- ____ $4 00
Extra sorters and miners, per day- -- - -- - - --- - ---. ---- -- -- --- _ ____ ____ 4 50 to $5 00
Foremen, per day---- ---- . --- . --. ---- ---- ---- ---- - ---- ---- ---- ---- -- - 5 00 to 6 00

~fa~fser:~·h;~~~~Yd-~)~ ~ ~ ~ ~: _-::: ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _- ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ : ~: ~ ~: ~ ~ ~ ~ ~ _- ~ gg to

7 OG
Carpenters, per day- - - - ---- - -- - -- -- - --- -- - -- - - - - --- - -- - -- -- - - _- ______ 6 00
Masons, per day- - - - -- -- - --- --- - -- - - -- - --- - - - --- ---- - - - - - - - -- - - - _____ S 00 to 10 00
Amalgamators, per day-- ---- ---- -- - --. - - -- ---- ---- ---- - _- - __ ____ ____ 4 00

It will be observed that there are very few classes of labor mentioned
in the above list. In fact, there are very few distinctions made in this.
respect. Those extra sorters and skilled miners who receive higher
wages than ordinary laborers are few in number, and generally ver;v
superior workmen. In general; any white man who will work at all
demands $4 per day for his labor. It does not matter whether hB is a
green band just arrived by the railroad, or has worked in· the district
since its first discovery, there is one common price; and experience and
skill, unless of a very extraordinary, and well-recognized ch·a racter entitle the possessor to no more than is paid to any ignorant emigrant,
whose whole acquaintance with mining is derhTed from digging the cellar for a house in some eastern town. This startling injustice works
evil to both laborer and employer. The latter pays one workman for what
be does not get, and gets from another workman what he does not pay
for. The intelligent and industrious miner does his own work and alsOthat of his stupid and indolent comrade. The best men are kept clown
for the benefit of the poorest. .And yet the working classes who are
really most injured are most strenuous for the continuance of this absurd system. .A good example of the way in which this works is seen
in the sorting of ore. An old band, practiced and skillful, sorts carefully, cleanly, and quickly. A new and inexperienced man sorts slowly
and throws away much good rock, which the other one would save; and at
the end of the clay, working with such ore as is common in eastern N evada, be bas absolutely thrown upon the waste-pile two or three times
his wages. Practically, the poor sorter bas received $12 for his day's
work, of which he has irpmediately thrown away $8, which is a total
loss to all parties. If the ore happened to be of a Yery high grade, the
loss would be much larger; and there are probably many mining men in
the country who can give examples where, by this mode of reckoning,
$40 to $50 per day have been Yirtuall,y paid to green hands.
The miners' leagues insist, and generally succeed, in the suicidal de-
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mand that these men, whose labor has such different values, must all
receive the same wages. An employer's only recourse is to dischargeall whom he finds incapable and employ new men whom he has not yet
found incapable. Even this is not always possible, nor can he always.
know who are the best men to retain. The workmen foolishly combineto conceal the necessary data. It would be a great improvement if
labor were classified into different grades, with pay proportionate to thecharacter and amount of the work. By this system good miners would
get the higher wages, which they honestly deserve, and employers would
get something like the worth of their money.
In many districts, Indian labor has been profitably made use of, but
rarely to any very considerable extent. The Shoshones and Pah Utes,
who are the original inhabitants of this part of the State, differ from
the Indians ranging east of the Rocky Mountains, in being intellectually
lower, physically uglier, and morally better. They are almost invariably ultra-peaceful, and are generally quite willing to work. It is a curious fact, .and not common among other tribes, that the males do as.
much work as the females. As aids to prospecting, these Indians have
proved exceedingly valuable. The best districts and richest mines in
Eastern Nevada, since the first discovery of the Reese River district,.
have been shown to the white prospectors by Indian guides. They generally bring first to the prospector specimens of the "napyas," or quartz;
and if this looks well, they are promised a horse or some small sum of
money for showing the locality. As laborers, they are used for packing
ore up or down hill, for wheeling away dirt, for cutting bunch-grass or
hay, and for all the rougher work required about new mines. They are
generally paid from fifty cents to one dollar per day, with food.
The general results of the year 1868-'69 may be summed up as follows:
1. A slight reduction in the prices of freights and merchandise.
2. No reduction in the rates of white labor; but two experiments,.
claimed to be successful, in using Chinese labor.
3. Prospecting in the neighborhood of the railroad greatly stimulated,.
and also in limestone districts.
4. Discovery and opening up of several new and promising districts,.
some of which are already yielding handsomely. On the other hand,.
several old and hitherto highly esteemed districts have been neglected,.
and in some cases almost deserted.
At present the country seems to be in a state of transition. Developments have proved, beyond doubt, the existence of very rich mines and
deposits in Eastern Nevada, and have shown at the same time that
many of them cannot now be worked with profit. .To make them profitable, the present enormous expense of mining and milling must be reduced. Most of the foreign companies owning and working mines in
this part of the State are of Eastern origin and incorporation. The
agents and superintendents sent out by these companies were often
good enough as men, but poor enough as miners, and sometimes poor
enough from both standpoints. It has been fashionable to attribute th~
failures of most mining enterprises to the blunders and incapacity of
these mismauagers. This would be a very easy solution, but I think it
a very unjust one. In the first place, if the mines had been as rich as
they were claimed to be, selected idiots could not so soon have brought
these enterprises into the financial embarrassment in which most of
them speedily found themselves. Secondly, experience has shown that.
mines of established merit, managed with the greatest shrewdness, skill,
and economy, can make but little headway against existing prices and
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processes. Mismanagement is bad enough; but if there had been
nothing else in the way of success, there would have been fewer failures.
A brief examination of the local circumstances attending the mining
and milling of ores in Eastern Nevada will, I think, point out the difficulty and indicate the remedy.
The ores of Eastern Nevada may, for practical purposes, be diddeu
jnto two classes:
1. Chloride ores, in which the silver occurs almost entirely in the form
Qf the chloride of silver, (sometimes associated with the bromide or
iodide, or both.) vVhite Pine district affords the best examples of the
occurrence of this kind. of ore. It occurs also in most of the other sihrer
districts, but rarely in such quantity· and purity. Tllis ore ean be ''orked
without roasting, and can be profitabl:r milled for $2J to $25 per ton.
2. Sulphuret ores. Antimonial ores would be a better name for this
class, but the foregoing is the designation generally used. The grrat
bulk of the Eastern Nevada ores are comprised in this class. lu these
ores the silver occurs united with more or less antimony (for \rhieh, in
rare cases, arsenic is substituted) and sulphur. The minerals beloug
to the great family of sulphantimoniurets, with the products of their
decomposition. Among the more prominent ·may be mentioned ruby
silver, stephanite, polybasite, tetrahedrite, stelefeldtite, and many others.
This class of ore must be roasted in order to extract the silver. It cannot now be milled profitably for less than $40 to $45 per ton.
It is .impossible to give any reliable figures as to the expense of mining these ores. There are few mines which have been regularly and systematically worked for an:y considerable length of time, and the local
circumstances are widely various. One mine has perhaps a broad Yein
or deposit, easily \Yorked from the surface, and another a narrow but
rich vein, which can only be reached through regular hoisting works;
or one has easy picking and the other hard blasting rock. Moreover
the stage of development has much to do with the expense of taking
out the ore. Hence no average estimates worthy of confidence can well
be made. In some rare instances the cost of extraction bas not ~een
more than $5 per ton, while in others it has exceeded $100. Chloride
ore being usually near the surface and tho result of decomposition, can
generally be extracted for considerably less than sulphuret ore, which
occurs lower down and often only below the water-line. It is probably .
safe to say that chloride or:e which pays less than $35 per ton 7 and snlphuret ore which pays less than $60 per toni are worked ouly at a loss
to the miner. This assumes for chloride ore, $10 for mining and $23 for
milling; and for sulphuret ore, $15 for mining and $45 for milling per
ton.
The foregoing facts are alone amply sufficient to explain to any mining engineer the failure of so many mining enterprises in Eastern Nevada.
Ore which elsewhere is ranked as first-class is here only \YOrthless dirt.
Experience throughout the world has shown that mines generally yield a
large proportion oflow-grade to a small proportion of high-grade ore, and
this country is no exception to the rule. A few cases have occurred when
mines have for some time yield eel large amounts of very high -grade ore, uut
there is no case known. where this has continued permanently, and
no saue engineer would base his calculations on such an expectation.
The rule is:" Rely on your low-grade ore, and hope for high-grade." Here
the rule is reversed, and we are compelled to rely upon our hope. In
well-managed mines elsewhere, almost all the valuable mineral which
-comes out of the mine is saved and beneficiated. Here we throw one
liberal portion on the dump-pile and lose another in the mill. A mine
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produces ten tons of ore per day; eight tons are low-grade and go to
the dump-pile; two tons are high-grade and go to the mill. Out of the
assay value of these two tons eighty per cent. is paid to the miner, from
which he deduct~ $90 to be paid for mill charges. The remainder must
paj' him for mining and extracting ten tons, and, if possible, a profit on
his out,lay besides. The wonder is not that many mining e·nterprises
have failed, but that any have succeeded. It should be remembered
that no effort is ·made to dress the ores. Tlley are roughly sorted in
chunks as they come out of the mine, and so go to the mill.
The difficulty, then, seems to be that only high-grade ore can be profitably worked with present prices and processes; and it is not often
that such ore can be obtained in large amounts. It is surprising how
mudt of this high-grade ore is extracted. The county of Lander paid
taxes 011 $2,278,740 43 bullion produced during the year ending July 1,
18GO. The figures for the county of Nye for this year are not now before
me, but I find by the State controller's published report that for the
fir:::;t three quarters of 1868 this county paid taxes on $722,628 42 of bullimL This buUion does not come fi.·om one locality, hs in tLe case of
the Cotustock, but from a great number of mines scattered about here
and there in different districts; and almost all of it is the pl'oduct of
what would anywhere else be cousidered as extraordinarily high-grade
ore-uot made high-grade by judicious and skillful dressing, but raw,
unconcentrated, almost as it came out of the earth. If this is the product of the high-grade ore only, what would be the product if all the ore
were worked?
One fa.et at least is conclusively established by the foregoing figures.
These mines haYe yielded aud are still yielding large quantities of sihr~r.
The problem now remaining is to reduce the expense of extraction so
as to make them ~'iel<l a vrofit commensurate with the capital and labor
which they require. Tllis problem is in the hands of an enterprising,
inveuti\·e and thrifty pPople, and its solution cannot be very distant.
It will require but htt,le t.~xamination to see where these expenses can
be redueed.
A. LaboT.-The ruling rates for common labor are far too bigll. The
injustice of classing skilled and ignorant labor togetller has already been
allu<lPu to. Au experienced praetiealmiuer, \rho understands the peculiarities of the mines an<l the breah:s and dislocations of the veins, whose
ready, intelligent help and quick suggestion might be of great benefit
in any of tlw emergeneies to whieh all mines are su~ject, earns and deserw~::) high pa.Y; lmt snelL men, aml there are many of them, should be
foremen or snperiutemlents, instead of common miners. There is no
good reason why ordinary, ntls~dlleLl labor should be elleap elsewhere
and dear here. The conn try is e::t8.Y of acee3s; the cost of living, though.
relati\ely greater than in otuer States, is neYertheless entirely disproportionate to the high price paid for work; and the climate, though certainly uot always agreeal.>le, is almost nniversaJly healthy. Nor has it
IJro,·ed that the laboring d us~ has generally benefited by the existing
state of things. l\Ia,ny shiuing examples there certaiuly are, where industry and economy have taken ad vantage of high \Yages; but in the
majority of instances, the working man earns the money only to enrich
the ge:.t mbler or the dram-seller. One good. l'eason might perhaps be
assig-ued for the contiunanee ot' these high l'ates, aud that is, that it is
of great help to many prospectors, (who are doing tl1e h~1rdest aud best
work in the State,) as it enables them to earu in a few months enough to
supply them with proYisions and materials for the remainder of the
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year. But there is no use in finding new mines if we cannot make them
available when they are found.
Chinese labor is cheap and docile; but there are serious disadvantages connected with it, which need not be developed here. vVhite labor
can be imported into the country, enough to supply its wants and at
rates which will be fair to both employer and employe.; and this will
probably be the actual eourse pursued, unless the resistance and unreasoning obstinacy of the working miners shall foree em plOJers to a still
more radieal cb ange.
B. Fuel.-This is one of the principal items of expense in both mining
and milling. The wood used comes from the mountain ranges, some of
which are well eovered with timber, some sparsely, and others not at
all. The principal varieties are white pine, nut pine, cedar, and mountain mahogany. Nut pine and cedar are most common, antl the former
makes excellent fuel. The price of wood in districts which have l>een
much developed and where the demand is considerable, is rarely less
than $10 per cord. The supply is at best but limited; and the trees
grow so slowly that there is almost no prospect of a new growth to take
the place of those cut down. vVood enough cau be proeured for a few
years, even allowing for a mueh larger commmption than the present;.
but after that the fuel must be supplied from some other source. ProbablJ north and south railroads will eventually furnish the countr,y with
this necessity by bringing in coal from the immense coal-fields east of
Salt Lake. In the meantime, a great improvement could be made in
the consumption of wood for mining purposes by consolidating the
working of mines and using few shafts where many are now kept open,
or by running deep tunnels and thus escaping the heavy expense of
hoisting and pumping machinery altogether. A great deal of money
is annually thrown away to no purpose by the useless multiplication of
shafts, when one large, well-constructed shaft-, with suitable machinery,
would do the work much better and at much less eost. If the mines
are owned by different compa.n ies and they cannot otllerwise agree, it
would be much wiser to sink a union shaft and pay the expense according to the work done and ad vantages derived. 'rhis has been successfully carried out elsewhere; and there is no good reason wlly it cannot
be done here. l\iany of the mining districts of this part of Nevada are
admirably situated for tunneling purposes. One deep tunnel which
penetrates and drains the veins of a whole hill is obviously better and
cheaper than the present system of working m~ch vein by its own shaft
or incline.
C. Processes.-Some improvements which could be easily made in mining have been alluded to under the foregoing head. There are several
other points in which material progress can be made. Among these
may be mentioned1. Single hand drills. Mining men who have introduced the use of
single hand drills, especially in connection with giant powder, seem to
be almost unanimously of the opinion that they are much more economical than the old system. In many cases one man can do the work of
two; the extent and quality of each man's work stanlls for itself, and
his pay c,an be regulated by it; a good driller is no louger dependent on
the striker, and the work is much more easily supervised. A still
greater improvement in this direction, which is destined to create a
radical reform wherever it can be conveniently applied, is the m;e of-2~ l\1achine drills. Very few attempts have been made to iutroduce
these great labor-savers in Eastern Nevada. This is the more to be re-
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gretted as the country seems admirably adapted for their use. If they
can do one tithe of what is claimed for them, they may be safely counted
among the agents of the coming reduction in mining expenses.
3. Giant powder. Of all the new explosives which have recently been
offered to the public, this seems to be the only one which can claim a
success in the minmg regions of this coast. But this success is not
without qualification. For working in wet ground, as in the bottom of
shafts or the face of drifts, its superiority is unquestioned; but great
doubt is expressed by good 'practical authority whether it can claim any
precedence over black powder in dry ground or where the rock is not
very hard. One great obstacle in the way of the introduction of this
powder is the high price at which it is sold. The current price in this
part of Nevada has been $1 30 to $1 60 per pound, or from six to seven
• times the price of black powder. It can certainly be afforded at a much
lower rate, and doubtless soon will be.
As far as milling processes are concerned, the opportunities for im·provement and reduction of expenses seem to be mainly confined to one
branch. The ore is almost invariably crushed dry, as it must generally
be roasted after it leaves the battery. After centuries of experiment,
no crushing apparatus bas yet been discovered which does its work
better than the old-fashioned stamp battery, with its few modern improvements. The alligatoi·-jaw crushers, from which so much was hoped,
while they failed in superseding the battery, proved extremely useful as
an adjunct to it; and few well-constructed mills are now without such a
crusher to prepare the heavy ore for the stamps. Experience has shown
that heavy stamps of seven hundred to eight hundred and :fifty pounds
each, run at a rapid rate, say eighty-five to one hundre<l drops per
minute, do more and better work than any others ; and while, a few
years ago, a ten-stamp dry-crushing mill was believed to be doing good
work if it crushed seven to eight tons in twenty-four hours, now such a mill
easily crushes the same amount in twelve hours.
The great item of expense in treating Eastern Nevada ores· lies in the
roasting. The special object of the process of roasting is to convert the
silver, otherwise combined in the ore, into the chloride of silver. The
chloride· ores, it will be remembered, already have their silver in this
form, and consequently they require no roasting. l\1:ills which work
these ores only, and are sure of a constant and abundant supply, can
easily afford to reduce for a less sum than that formerly given. Indeed
the price of such milling in Virginia ought soon to rule in Eastern N e\"rada
also, as the process is nearly the same, and. the cost here should be about
what it is there. But, with the exception of a few mills in \Vhite Pine
district, most of the Eastern Nevada mills are calculated for the reduction of sulphuret ores, and are therefore dry-crushers, and provided with
roasting furnaces. The cost of roasting ranges from $15 to $20 per ton,
and the process in the preRent reverberatories is tedious, clumsy, and
troublesome. It is in this direction that a great advauce is necessary and
possible; and the continuance of the present awkward an<l expeusive
method is a scandal upon American ingenuity. Several irnproyements
have r..!ready been suggested, of which the chloridizing furnace of _i\1r.
C. A. Stetefeldt is the most prominent and promising. An experimental
furnace of Mr. Stetefeldt's design was erected in 1867, at the mill of the
Twin River Company, Ophir Canon, Nye County, and the result was entirely satisfactory to all parties; but the unfortunate failure of the company in New York, before working furnaces were put up, delayed further
progress until this year, when a working furnace vms built at Reno, N evada, for an English company. This has already (November, 1869) been
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thoroughly tested; and its success will probably effect a chang·e in the
whole system of working sulphuret ores.
Amalgamation is carried on in, 1. Freiberg barrels; 2. Californ i::t
pans. Notwithstanding the length of time during which this process
has been used. no definite conclusion has been reached as to which of
these methods is preferable. Mill men seem to be content to let temporary convenience guide their choice, and are generally in favor of the
methou to which they are most accustomed. It is highly desirable that
this question should be determined, and either barrels or pans definitely
settled upon as the. better apparatus.
The mills usually return eighty per cent. of the assay value to the
miner, although in special cases, and for high-grade ore, · eighty-five
or even ninety per cent. is returned. Probably there are few cases where
the mill does not save more than eighty per cent., and this surplus gen- •
orally goes to the profit of the mill.
·
Very little has been done toward beneficiating the tailings, notwithstanding their known richne~s. The principal obstacle seems to be that·
there is not yet a sufficient quantity in any one place to warrant the
erection of suitable works.
D. Taxation on the proceeds of m:ines.-By the amended revenue act
of 1867, a State tax of 1.25 per cent. is levied on the proceeds of mines.
To this the county tax is added, which swells the total to 2.90 or 3 per
cent. The law provides that the value of the ore shall be estimated on
the dump before milling, and that the sum of $18 per ton shall be
allowed free from tax for the expense of extraction and reduction of
ore which does not require roasting, and $40 per ton for ore worked by
the Freiberg or roasting process. The ores o~· the Comstock lode, in
Storey County, which come under the former provision, are generally
low-grade, and are mined and milled on so large a scale that $18 proba-.
bly pays the total expense of extracting and reducing a large proportion
of them. The ores of Eastern Nevada, on. the other hand, are of high
grade, and, as has already been shown, the expense of mining and milling them is ver:y heavy, far exceeding the amount allowed by law for
th~t purpose. In very many cases, after mining and milling expenses
are paid, there is a considerable loss to the miner, upon whi~h he is,
nevertheless, compelled to pay a tax. This tax is made a lien upon the
mine ; and no matter whether the ore is taken out and worked for
the benefit of the owner of the mine, or by parties leasing from him,
or even by parties working without his consent, the mine is held for the
tax levied. If A owns a mine, and B extracts ore from it without A's
permission, and, owing to the heavy expense of mining, loses money by
his surreptitious speculation, A's mine must a.c tually pay the tax on B's
loss, unless, indeed, B himself pays it, which he frequently omits to do.
The unjust operation of this law is clearly shown by the State controller's
report for the year 1868. The following table is collated from pages 49
and 50. The returns for the last quarter of 18G8 were not then in.
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Quat·terly assessment rolls of the p1·oceeds of mines foJ' the quatters ending March 31,
30, and September 30, 1868.
Co1mty.

Qt1artcr .

Storey . . . . . . . . . . . . . . .
Storey (ores sold).....
Storey . .. ........ . ...
Storey (ot·es sold) .....
Storey . . . . ... . .. .. . . . .
Storey (ores sold). ....

First .. .... ..
First . . ... .. .
Second .... . .
Second .. . . . .
Third .. .... .
Third ... . . . .

Quantity.

Tons.

TotaL ..... .. __ . . . .. .. . . .. .. .. .

I

.Average
value.

'l'otal Yalue.

J~tne

.Amount on
which tax
is paid.

.Amount
of tax.

$54fi, 108
9, 738
1, 141, 978
21, 497
1, 119, 374
26, 187

$8, 191
146
17, 129
322
16, 790
392

lbs.

44, 017 31>0
8, 317 1, 400
94, 488 1, 230
18, 781 230
92, 476
910
19, 488 1, 470

$30 41. 7
.... . ..... I

29 69. 5
29 92 .
1 34

$1, 338, 873
9, 738
2, 805, 882
21, 497
2, 767, 082
26, 187

23
1G
73
20
03
72

81
16
17
20
56
72

Gl
05
64
46.
15
81

- - - - · - -1- - - -1- - - - · - - - - - - - - - 277, 569 1, 620

2, oo:J 687
2, 158 1, 908
1, 941 1, 138

Lauder . . . . . . . . . . . . . . First . . . . . . .
Lamler . . . . . . . . . . . . . . Second . .... .
Lauder . . .. . .. . .. . . .. "Tl.tinl. .... ..
TotaL ... ...... ... ....... . .... .

174 81. 3
210 88. 5
371 12. 9

6, 103 1, 733 . . . . . . . . . .

6, 969, 261 07

2, 864, 884 62

42, 972 72

350, 211 13
455,290 32
720,574 25

270, 077 39
368, 932 lG
637, 862 33

7, 832 G2
10, 698 97
18, 497 99

1, 526, 075 70

1, 276, 871 88

37, 027 58

=::=--==== = ====,1======1======

~~:: ::: : -·-·_·_·_· _· :::: : : ~T<~h~l~I;d_· _: _: -·_ :_:_ :_
Nye.. .. . .. .. .. . .. . ..

.

~: ~~~

4

~~ ii~ ~~: ~

~~~: n~ ~~

i~~: ~~~ ~~ ~: 6~~ ~j

2, 613

128

81 66. 3

2L3, 441 91

139, 827 18

Total............ . .. .. .. .. .. . ..

6, 976

58~~ --........

722, 62~ 42

497, 827. 83 1 15, 268 78

Lander and N yc .. .. . .. .. .. .. .. .. ..

13, 080

319 .. .. .. .. . .

u

4, 404 61

2, 248, 704 121 1, 774, 699 71 1 52,296

3~

From this table it appears that upon a total value of $6,969,261 07
the county of Storey paid a tax of $42,972 72, while upon less than onefourth of that value, the county of Lander paid a tax of $37,027 58, and
the two counties of Eastern Nevada, Lander and Nye, (White Pine and
Elko Counties were then comprised in Lander,) paid nearly $10,000 ni.o::.'e
tax than Storey upon a production of a little less than one-third. An
industry like mining, which is just struggling into existence, is greatlY.
injured and depressed by taxation which discriminates against instead
of in favor of it; and there is every probability that the next legislature will amend the revenue law so that it shall no longer be counted
a,mong- the obstacles in the way of successful and profitable mining.
! ·have thus considered four of the principal items of expense in mining aud milling, and pointed out how they may be reduced and a great
ad vance effected. To these should be added one other item, which was
explained in considering the effect of the completion of the Pacific railrailroaJ, viz: the high rates of freight, merchandise, mining- materials,
&c. It is curious to observe how all these high prices hang tog-ether
and are supported by each other, and how all efforts at reform and improvement in one direction are defeated by blind conservatisn;I. in others.
The railroad companies and freighters complain that as the business is
not large, high freights are necessary ; the merchants complain that
since freights are high, high prices for goods are necessary; the labor·
ers complain that since goods and the necessaries of life are high, they
must have high wages for labor; the dealers in wood complain that since
labor and horse-feed are high, they must demand a high price for fuel;
the miner complains that since fuel and labor are high, he can only extract hig-h-g-rade ore; the mill man complains that since fuel and labor
are hig-h, and only high-g-rade ore in limited quantities can be worked,
he mus~ have a hig-h price for milling; and mechanics, artisans, lawyers~
physicians, in short, everybody who has anything to sell, declares that
since : everything else is high, he, too, must, have a high price for his
articks or services, in order to keep up with the rest.

128

MINES AND MINING .-WEST OF THE ROCKY MOUN'l'AINS.

The early pioneers of Eastern Nevada undertook great risks and
endured great hardships; they plunged fearlessly into an unexplored
desert; the country yielded nothing ed~ble except pine nuts, and it was
very difficult and extremely expensive to bring in supplies from California; they carried on their explorations among mountains and valleys
where one may often travel for days without finding water, and, with
the agonies of thirst before them, were frequently compelled to abandon
their animals and baggage, and make the best of their way to the near-est spring. Unacquainted with the climate, and unprepared for its peculiarities, the first winter prostrated hundreds of tllem with a dangerous
and painful sickness, and great numbers of these unfortunate adventurers died in their miserable tents and hovels, less from disease than
from the want of proper shelter and suitable care. In these days and under these circumstances, lligh wages were paid and deserved; and high
prices were natural and proper. But that time has passed, and with it
the risks, hardships, and discomforts which belonged to it; and the continuance of the old abnormal prices, under new and improved circumstances, is not only unjust, but suicidal.
How long shall this condition of things last "~ How long shall folly
and obstinacy delay the development of a country which ought to rank
among the greatest bullion-producing districts in the world~ Everybody sees that reform must come, but very few seem to be willing to do
anything towards hastening it.

CHAPTER XIX.
LANDER COUNTY.

During the year 1869, two new counties were organized out of portions of Lander County. White Pine County may be said t,o comprise
the sontheastern quarter of the old county, and was organized April1.
Elko County comprises the northeastern quarter, with an additional
strip, about thirteen miles wide, on the west, and was organized on the
5th of July.
l{EESE RIVER DISTRICT.

This district contains over six thousand mining claims, aml is tlle pioneer dist,r ict of Eastern Nevada. The city of Austin, the county seat
of Lander County, is the principal "camp'' in the district. It lies in a
calion between two hills, (Lander and Union,) upon whh~h the best known
mines of the district are located. The present population of the district
is estimated at between three and four thousand.
The price of labor has already been given; the cost of fuel ranges
from $9 to $11 per cord; the cost of quicksilver 68 cents per pound, and
of salt about $40 per ton. Lumber (California clear) costs $200 per
thousand, and native or Reese River lumber, $100. Mining timbers (six
feet long by six inches square) cost about $75 per hundred. A tenstamp mill of the California pattern could be erected at an expense of
$40,000 to $50,000. A twenty-stamp mill would cost from $70,000 to
$90,000.
Jliines.-Tlle general cllaracteristics of the mines of this district have
been sufficiently described in preceding reports; and it is now only
necessary to briefly recapitulate the main points. They are true fissure
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veins, narrow but rich, numerou_s and close together, and frequently
carry rich pockets of chloride ore near the surface. There are two
classes of veins, one striking north west and southeast, and the other
north and south, of which the former are believed to be the older, and
known to be the more valuable. The country rock is granite, except in
the northern portion of the district, (formerly known as Amador district,
but now consolidated with Reese River district,) where slate occurs.
Both chloride and sulphuret or antimonial ores are .found, the former
above and the latter below the water line.
Of the great number of locations which appear on the mining records,
comparatively few ha\re been opened to any extent. In the fever of the
early excitement, every little streak of . quartz or of anything which a
wild imagination could believe to resemble quartz, was located and relocated, until there was absolutely a dearth of names to apply to mining claims. Most of these locations were afterward abandoned, and
only the more promising received much attention. The following list
comprises most of the prominent mines in the district, upon which much
work has been done, and gives also some idea of the manner in which
they have been opened. In early days, claims were almost invariably
worked by means of inclined shafts, but of late vertical shafts havA
been generally preferred.
H. Ex. Doc. 207--9

.

Lil't of the prominent mine8 in Reese River district.
Locality.

Name of mine.

Owned by-

How opened.

Railroad Consolidated Co ·1
Railroad Consolidated Co.
l'tailroad Consolidated Co.
H. Bonner ______ . ____ . ___ .
Lane & Fuller Company__

Incline ........... -~
Incline .. __________
Tunnel and incline.
Incline .. __ . ______ .
Incline............

Power used.

Depth
in feet.

Title.

~

~

0
Remarks.

~

Apollo _____ . __ .......... -~
Black ______ --.-- ____ -----Blue __ .. __ ._ .... .........
Bonner ______ ----------..
Buel North Star..........

Hill ... - -~
Hill.-- ..
Hill.....
Hill.---.
Hill.....

30
110
50
250
600

U.S. putout.,
U.S. patent.
U.S. patent.
Miners ..... .
U. S. patent.

210
Camargo ........... . ..... UmonHill ...... Railroad Consolidated Co. Inclme ............ Wmdlass ------------285
Chase ....... -- ... --- -- ... Yankee Blade... Chase Company. __ .. _._... Tunnel and sh::tft. _ 20 horse-power engine. [S] 275

Miners ..... .
U. S. patent.
Miners ..... .

Lander
Lander
Lander
Lander
J,ander

Windlass ________ . __ ..
Windlass ___ . __ . ____ __
Windlass . ........... .
6 horse-power engine ..
Lane & Fuller shaft .. _

~uckcye ................ ·1 LaJ?-der :J:IilL ... -~- __ . .- .... __ . _. ___ :. ______ ... , Sha~t _______ .. __ .. ,10 !J.orse-power engine.,

Confid'lnce .. ----------- __
Confidence No. 2. _. ____ ..
Congress Indepemlent ....
Diana....................
Eclipse ..................

Yankee Blade...
Yankee Blade...
Union HilL .. ...
Lander HilL....
Union Hill......

Confidence Company. ____ .
Owners unknown. _______ .
Railroad Consolidated Co .
Diana Company __ ._. ___ .. _
Railroad Consolidated Co.

Incline .. ______ . __ .
Incline ...... __ ....
Incline. ____ .. ___ ..
Shaft and incline._
Incline ............

Works removed ...... .
---- ....... ---- ... -- .. ..
Windlass ............ _
20 horse-power engine.
Windlass

Fortuna ..... __ ... __ __ __ _ Lander Hill..... Fortuna ___ .... ____ . __ __ __ Incline. ____ .______ 8 horse-power engine ..
Foster _________ . ________ . Central HilL __ .. J.P. Kelly________________ Incline. ____ .______ Hoisting w'ks remov'd
Florida ______ . __ .. ______ . Lander HilL. __ . New York and Austin Co. Incline ... __ ....... 40 horse-power engine.

180 I Miners ..... .
. . . . U. S. patent.
100 U. S. p::ttcnt.
lHO U. S. patent.
110 U. S. patent
400
250
600

I Miners ..... .
U. S. patent.
Miners ..... .

Windlass ....... ____ __
Windlass .... ________ .
Works removed. __ . _..
Windlass __ . _________ .
Windlass ..... _... ___ .
Windlass ____________ _
60 horse-power, 2 eng's.

135
200
315
480
20
545

Miners .. __ ..
Miners ..... .
U.S. p::ttent
Miners ..... .
Miners ..... .
U.S. patent
U. S. patent.

Maggie_-- .... __ .... ____ . -1 Yankee B~ade .. -~- __ ... __ -.- .... __ .. ______ ... Tun:r;10l ::tndincline.l Works removed . __ : __ _
Magnoha __ . __ .. ____ . __ .. Lander Hill.. __ . Magnolia __ . __ . ___ .. ____ . _ Inclme .... ______ -- 10 horse-power engme.
Mettacom ............... Yankee Blade.. . Mettacom Company. . . . . . . Incline and shaft.. Mettacom milL __ . ___ .

160
400
214

Miners ..... _
Miners .. ___ _
Miners .... __

Morgan & Muncey. ____ ..
Morgan & Muncey No. 2
Morse . .. ___ ......... --- . Naiad Queen. . . ........ .
North River _________ ... .
North Star ...... __ ... __ ..

Landf'r HilL ... - Morgan & Muncey ....... .
Lander Hill..... E. F. Morse & Co ........ .
Lander Hill ..... Boston and Reading Co .. .
Central Hill ... .. New York and Boston Co.
Central HilL ...... __ ---- _______ . . __ ........ .
Lander Hill..... Manhattan Company ..... .

Incline __ .. -- . -- - - Incline ... -- .. ----Incline._ ...... -.-Incline ... .... ----Incline. -- .. - -- -- -Shaft

20 horse-power engine.
10 horse-power engine.
Works removed ... . . .
Works removed ..... .
10 horse-power engine
20 horse-power eng-ine .

300
200
220
200
280
320

Miners ..... .
Miners ..... .
Miners ..... _
Miners ..... _
Miners ..... .
U.S. patent

North Silver King . ___ . _.
Oregon .......... _. __ . __..
Old Colony •..... _.. _. _. __
Peerless ... -- -- -- .. -- . __ .

Amador __ -- __ . -Lander Hill. __ ..
Lander Hill. _.. .
Amador._. ___ .. .
Lander llill. _.. .
Lander HilL .. .

Incline ........... .
Shaft ____ -- -- -- -- Incline __ -- -- -- -- -Incline __ .. -- - -- -- Sh::tft -- -- -- -- -- -- .
Incline . -- - -- -- -- - -

Works removed ...... .
25 horse-power engine.
10 horse-power engine.
Windlass ______ -- .. -- 30 horse-power engine.
Works removed ...... .

200
553
300
40
430
450

U.S. patent
Miners ..... .
U.S. patent
U.S. p::ttent
Miners. __ .. .
Miners ..... .

Lander
Lander
Lander
Lander
Central
Lander
Lander

General Hooker . .. ----- ..
Gov. Seymour, 1st W. ext
Great Eastern ........... .
Harding & Dickman._ .. .
Hubbard .... -- ..... -.-- ..
J o Lane ............ __ ... .
J,ane & Fuller. __ . __ . _...

HilL .. .
HilL __ .
HilL ... .
HilL. .. .
HilL ... _
HilL .. ..
Hill .... _

United Reese River Co .. __
T. D. Johns .. ______ ... __ ..
Shoshone Company ... __ . _
Harding & Dickman ..... .
Hubbard Company ...... .
Railroad Consolidated Co.
Lane & :Fuller Company ..

Incline ____ .. __ ... .
Incline ...... __ ... .
Shaft __ .. ____ -- -- .
Shaft and incline ..
Shaft and incline ..
Incline ........ ---Shaft ... __ .. -- -- --

·j

1

~!~~d~~- i~i:::::::::::::

Silver Queen Company ... .
M::tnhattan Company ..... .
South Americ::tn Company.
William C. Lipp ......... .
Plymouth Company ...... .
Providential Company .. . .

90

Wol'k suspended.
Work suspended.
Work suspended.

"""
z't:j

In full work. OrereducedatMcttacom mill.
Active.
Idle.
Work temporarily suspended; patent applied for.
Idle.
Idle.
Work suspended.
Work suspended.
Work suspeudecl.
Known as
"Whitlatch Union.
Work suspended.
vVork suspended.
Le::tsed to Sampson & Co. Patent
applied for.
Idle.
Idle.
Idle.
Idle.
Idle.
Leased.
\Vorldng Buel North Star and
other ledges.
Leased.
Idle. Patent applied for.
vVork suspended. Patent applied
for.
Active.
Leased.
Irllo.
Idle.
Leased.
In fnll work Ore reduced at Manhattan milL
Illlc.
Leased. P::ttent applied for.
Idle.
Idle.
.ActiYe.
Idle.

>
z

00.

tj

~

z'"""
z'"""
~

~

tr:1

<fJ.

t-3

0
"".::

~
M

~

c
0

~

><
~

0

q

z
1-3
>
z
~

~

Pruyn & PUllen.-- - .... -~
~~o~noke-----.-----......
Sa' age.·- .. -.-...........
Savannah ....... : ....... .

Central Hill. __ .-~
Lander Hill._...
Lander HilL....
Lander Hill .....

Pruyn & Pullen Company .I
N e'v York an. d Lander Co - ~
Savage Company ...... -·· ·
Savannah Company .......

Incl~ne ..... - ..... -~ Win<llass _... _...... _

Sherman ............... .

Landor Hill.. ..

New'York and Austin Co. l Shaft

Sha~t · · ·- · ·: · · · ·- - 10 horse-power eng~ue

Iuc~ne. · · ·.· ·-- · · · · '[ 10 horse-power engme

Inclme.---. ·.--. · · Works removed ..... .

150
400
400
300

U.S. patent
Miners ......
Miners ......
Miners ......
Miners ......

120 horse-power engine

270

Sam Brannan . . . . . . . . . . . . Lander HilL.... Sam Brannan Company... Incline ... -........ Windlass ............ .

!JO

Miners ......

Silver Chamuer
Union Hill...... Silver Chamber Company. Incline............ Whym ...
South American·:::::::·: Lander HilL ... _ South American Company. Shaft . . . . . . . . . . . . . 30 h'orse-p~~,:~~ ~~gl~~:
Southern Light .......... Lander Hill. .... Manhattan Company...... Shaft and incline .. Works removed ...... .

380
316
270

U.S. patent
U.S. patent.
Miners ......

Stranger .........•. . . . . . .
Timake..................
Toi:yabe ..... ,............
TroJan...... . . . . . . . . . . . .

Lander
Lander
Lander
Lander

Works removed ...... .
10 horse-power eno-ine .
35 horse-power engine.
20 horse-power engine

280
500
300
200

Miners ......
U.S. patent
Miners ......
Miners ......

Troy .................... .
Tuolumne .............. .
Tnscarora ............... .
Vedder ................. .
Wall & Isabella ......... .
Washington ............ .
·washington No.2 ....... .
\Vhitlatch Yankee Blade
Yankee Bla.de ........... .
Smith & Martin ......... .
Revenue ................ .

Lander HilL .... I NewYorkSilverMin'gCo Incline ........... -115 horse-power engine
Yankee Blade ... D. Cooper, and others .... . Tunnel and incline. Windlass ........... .
Marshall's Canon Tuscarora Company ...... . Incline ............ 6 horse-power engine._
Shaft ............. WorksremoYed ..... .
Lander Hill.. . . . Railroad Consolidated Co. Incline............ 15 horse-power engine
Lander Hill ................................ . Incline............ 20 horse-power engine
Lander Hill ..... John A. Paxton .......... . Incline ................................... .
Yankee Blade ... John A. Paxton .......... . Incline ............ 40 horse-power engine
Yankee B~ade ... American Company ...... . Shaft . . . . . ... . . . . . . 60 horse-power engine.
Lander H1ll. . . . . Bacon .................... . Incline ............ Windlass ............ .
Lander HilL . . . . . .......................... . Incline. . . . . . . . . . . . Windlass ............ .

500
80
150
320
300
200
200
200
302
90

Miners ......
Miners ......
Miners ......
Miners ......
Miners ......
Miners ......
U. S. patent.
U. S. patent.
Miners ......
Miners ......
Miners ......

I

Hill. . . . . Stranger Company...... . .
HilL.... Manhattan Company......
H~lL.... ~oi_yabe 9ompan;Y:........
Hill..... TroJan Silver Mmmg Co.-

Incline. . . . . . . . . . . .
Incline............
Sha\t . . . . . . . . . . . . .
Shaft . . . . . . . . . . . . .

155

Idle.
Active.
Idle.
Work suspended. Patent applied
for.
vVork suspended. Shaft sunk for
Florida ledge.
'\Vorl< suspended. Patent applied
for.
Work suspended.
Work suspended.
Work suspended. Patent applied
for.
Work suspended.
Leased.
Active.
Active. Shaft sunk to strike
Revenue.
Leased. Patent applied for.
Leased.
Work suspended.
Idle.
Active. Patent applied for.
Idle.
Idle.
Work suspended.
Active.
Idle.
Active.

c
0

z

t::l
1-:3

1-4
1-4

~
0

":j

~

1-4

z

z
Q

1-4

z

~

d

rn

1-:3
~

I
tr_j

-<J

>
~
~

;..-&

~
~
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This table shows that many of the prominent mines of the district
are now lying idle. Some of these have not been worked for one or
two years, and the inclines and drifts are now inaccessible. In such
cases information as to the depth to which they have been worked must
be gathered from other sources; and possibly some of the measurements given in the table are inaccurate in this respect. In several
cases, the hoisting works have been removed. This frequently indicates
the failure, not so much of the mine, as of the miner. Often development proves that, under existing circumstances, the ore produced is too
low in grade to make its extraction profitable; the machinery, which is
in demand and available for other localities, is sold, and the mine shut
down to wait for better times. There are many claims in the district
from which very rich ore has been extracted, and which, under favorable conditions, might develop into excellent mines; but they have
been omitted in the list, and only those given upon which much work
has been done, or which have become prominent for other reasons. It
will be observed that quite a respectable number of government patents
have been obtained for mines in this district. A still lai:gel' number
has been applied for. The insecurity of the old miners' titles has become so obvious that there is a general desire to procure settled and
definite rights which are not dependent on doing one day's work every
month, or a jury's idea of what constitutes such a day's work.
One of the greatest obstacles in the way of successful mining in Reese
River district, is the great number of small veins claimed by different
individuals. Each mine is generally worked for itself, and sometimes
there is hardly room on the surface for the necessary builuings and
dumps. On Lander Hill, there is one place where, within a space of
about one acre, there are five different hoisting works belonging to different owners. This is obviously a very expensive and inconvenient
way of working mines. Again, it is not always practicable to keep
reserves ahead with one small vein, especially in cases where mine and
mill are owned by the same party. Ore must be obtained for the mill ;
and if in prospecting ahead a barren spot is reached, the known reserves must be attacked to supply the deficiency. In working large
veins or many small veins this difficulty is not felt. If one vein is temporarily barren, there are others to fall back upon. Much better work
at much less expense could be done on Lander Hill, if one company
owned a large number of parallel or contiguous claims and worked
them through one or two shafts, or through a deep tunnel. (See report
of last year, page 79.)
.
The high prices of fuel, labor, mining materials, &c., and their discouraging influence upon mining enterprises have been alread;y considered. There are also certain difficulties of a local nature with which
Reese River district has to contend. Prominent among these are1. Irregularities in the width and richness of the veins. Sometiines
the vein " pinches" and becomes a mere seam in the granite, or the
quartz and valuable minerals entirely disappear and in their place appears a vein of clay ; or the vein widens but contains hardly a trace of
silver. The deep workings of the past year have given much valuable
information as to the character of the Lander Hill veins, and have
shown that generally they are wider and more uniform in depth than
at or near the surface. It is now certain that many of the small claims,
which were located and worked as distinct veins, are only spurs or offshoots from the main fissures, and unite with them at short distances
fi·om the surface.
2. Breaks and dislocations of veins. These have proved a constant
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source of vexation and confusion ever since the first attempt at .working the veins of Lander Hill. For a long time their cause and nature
were entirely misunderstood, and large amounts of money were expended in seeking for lost veins in the direction which they were most
unlikely to have taken. It is now well settled that great slides have
carried country rock and ore down the hill, and that to recover a lost
vein it is necessary to follow up the clay seam which marks the slide,
or, what is generally a shorter and more convenient method, cut straight
through the solid country-rock until the vein is met coming down a.gain.
The number of these slides cannot yet be determined, but it is certain
that there must have been at least two great movements which haV"e
caused the principal" faults" thus far encountered. There are also very
many small faults or "jumps," where the vein has slipped a few feet;
but these are of minor importance and occasion but little inconvenience. Again, these slides appear to have been irregular in extent and
amount. In some cases the slide seems to have had a piYotal end; one
portion ofthe vein has slid further than the other; and thus, what is a
small break in one mine is a large one in another, on the continuation
of the same vein. In other cases the slide has been deeper in one portion of the vein than in others ; and thus one mine meets the break
near the surface, while another, on the continuation of the same vein 1
does not reach it until a considerable depth has been attained. The
great importance of thoroughly understanding these slides and faults is
too obvious to need comment. They have been developed at so many
different points, where surveys and measurements could be taken, and
have been observed and studied for so long a time, that it would seem
easy to obtain a good practical knowledge of them and of the general
laws by which they are governed. Unfortunately, the two companies
whose works are the deepest and most extensive on Lander Hill, and
who possess the most information upon this subject, are unwilling to
make pu l> lie their costly experience.
3. Base metals. The veins on the western portion of Lander Hill
appear to carry much base metal; and the bullion produced from them
contains so much copper and so little silver that sometimes it 'vill
hardly pay to ship. The base minerals are copper pyrites, galena, zincblende, and others. The copper pyrites occurs often as a brilliant
crystalline drusy coating on the sides of seams or thin fissures, and
was, strangely enough, long believed by the miners to be the iodide of
silver. The unfortunate result of the deeper workings on this portion
of the hill, and the general belief that this result was caused by the
existence of a "base belt," has induced an almost total abandonment ot
the mines in this vicinity. Although this imaginary base zone may be
what aud where so many believe it to be, the evidence of its existence
and limits, thus f~1,r produced, is certainly very unsatisfactory. On and
near the surface very rich chloride ore was found; the veins were generally larger and more regular tban those lying east of the so-calJed
"base belt;" and the whole theory seems to rest upon the experience of
a few mines, which, at a depth of two to four hundred feet on the vein,
produced ore which yielded base bullion. What is wanted is a deep
shaft, which shall tap the veins at a considerable vertical depth, and
thoroughly test and prospect them. The Trojan shaft, under the excellent superintendence of Mr. John Howe], is now going down on this
errand, and we may hope for important developments from it during
the coming year.
One of the most noticeable features of mining in Reese River district
has been the partnerships of labor which have been formed among
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miners to work the veins of foreign companies, who have found it impossible to do this themselves without loss. These partnerships are of
very common occurrence, and are generally made between miners of
skill and experience, who frequently employ many others to assist them
in doing the work. Of course, such men get only the best of labor.
Good miners themselves, they are stimulated by the hope of a rich
reward, and, being thoroughly acquainted with the miners around
them, they employ only the best, and get the worth of their money.
They are incorporations of industry; one partner runs the engine and
does the blacksmithing above ground; another is busy running a drift
or breasting a rich stope below ground, and, at the same time, supervising the work of the men employed as helpers, while two more, perhaps, relieve these at the end of the shift. These little companies manage their affairs with a shrewdness, enterprise, energy, and economy
which the larger companies would do well to imitate; and besides paying a fair compensation out of the product of the ore to the legal owners
of the mine, they often divide among themselves a very handsome surplus. Several cases are known where, during the past season, individual miners, with no capital but their skill and experience, and no
investment but their labor, have netted from $3,000 to $5,000 in gold.
The minerals found in Reese River district have been arranged, according to Dana's system, in the following table, by E. N. Riotte, mining engineer, of Austin. A table from the same l'lource was published in Mr.
Browne's report of 1867, page 430, but it was marred by typographical
errors, and also defective in many respects, owing to the fact that some
of the minerals were, at that time, necessarily accepted on hearsay. It
is now given, revised, with the addition of all later discoveries.
I. N::ttive elements: Native gold, native silver.
II. A. Binary compounds: 1. Stibnite. 2. Silver glance, ernbescitc, galena, hlenlle,
copper glance, stromeyerite, pyrrhotine. 3. Pyrites, marcasite, leucopyrite, chalcopyrite, mispickel, molybdenite.
·
B. Ternary compounds: Pyrargyrite, proustite, tetrahetlrHe, polybasite, stephauite.
III. A. Binary compounds of chlorine, &c.: Common salt, kera2·gyrite~ broruyrite, iodyrite (~), embolite.
IV. Compounds of fluorine: Not represented.
V. A. Oxygen binary compounds: Reel copper, hematite, braumte, bausmannite,
rutite, pyrolusite, gothite, mangauite, psilomelan, wad, molybdite, quartz, opal.
B. Oxygen ternary compounds, (salts:) Pyroxene, rhodonite, bornbl~nde, chrysolite, epidote, muscovite, lepidolite, oligoclase, orthoclase, sphene, tourmaline, chrysocolla, scheeletine (stolzite,) htibnerite, (wolframite~) anglesite, gypsum, barite, jarosite, cyanosite, copperas, stetefelcltite, pitticite, niter, glauber salts, calcite, magnesite,
dolomite, ch:tlybite, aragonite, cerussite, trona, natron, malachite, azurite.
VI. Hydro-carbon compounds: Not represented.

The production of the mines of Reese River district may be obtained
from the following table, which ha.s been kindly furnished br Mr. Thomas
W. Triplett, county assessor of Lander County. The table gives the
production of all the districts in Lander County for the year ending
July 1, 1869. As has been already stated, White Pine County was cut
off from Lander County on the 1st of April, 18{)9; and consequently the
production of White Pine is included in that of Lander. exceut for the
last quarter.
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Exhibit of producing m-ines in Lnnder County, Nevncla, on July 1, 1869.

I Amount of ore.
Name.

District.
Tons.

Lbs.

Product for
the year ending
July 1, 1869.

-

---

White Pine ...........
213
402
Reese River ...........
1,194
2
WhitePine ...........
10
1, 040
Reese Ri.ver ...........
26
lOG
Reese River ........... 1, 033
1,152
:t~~f~~tb.-stl~~-::::
1
622
Best Chance .............................. .. White Pine ...........
1
404
Buena Vista ............................... . White Pine ...
2
314
Blue Jacket ................................ . Reese River ..........
Reese River ...........
1
1, 228
Reese River ...........
1
1, 628
~ff~1?Pri~~~-::::::
178
1, 725
Chilmahua ................................ . Newark ......
15
Reese River ..........
40
8~Ar~r~ia:.·_-_:::::::::::::::::::::::::::::::: White Pine ..........
5
1,121
1
211
Charter Oak ............................... . Reese River ...........
3
1, 731
Double Eagle .............................. . White Pine ...........
20
859
Diana ..................................... . Reese River ...........
12
1,114
Delhi ...................... - ........... -·- .. Reese River ...........
2
1, 612
Dan Immel ................................ . Reese River ... .... ....
9
648
Delmonico ................................. . 'White Pine ...........
7
1, 902
Empire .................................... . White Pine ...........
White
Pine
...........
1,
530
Eberhardt ................................. .
. -. - - - 3
1, 434
Emersley .................. - .. -- ... --.--- .. . White Pine ...........
14
1, 568
Eclipse .................................... . White Pine ...........
23
30
Esther ..................................... . Reese River ...........
9
163
Eunice ..................................... . White Pine ...........
21
1, 543
Featherstone ........ -..... --- .... --- .. -- .. . White Pine ...........
142
408
Florida ........................ --- .... --- .. . Reese River ...........
6
600
Fortuna ............. - .. - - - - - - - - -. - - - - - - - - - - Reese River ...........
102
1, 047
Genesee . .................................. . White Pine ...........
3
450
Green Mountain ........................... . White Pine ...........
857
Gorilla .................................... . White Pine ........... -------1, 658
Glazier ....... , ............................ . White Pine ........ : ..
6
1, 597
308
Hidden Treasure ........................... . White Pine ...........
3
1, 630
Hudson & Logan ......................... .. White Pine .......•...
1
277
Herman .................................... . White Pine ...........
White Pine _..........
2 -------Reese River ...........
56
1, 262
Reese River .... .... ...
14
596
1,155
Iceberg .................................... . White Pine ...........
5
24
1, 235
Indiana ..................................... . White Pine ...........
1, 61:13
Ice King ................................... . White Pine ...........
1
White Pine ........... -------· 1, 660
ire~~~~~~~
White Pine ...........
275
265
8
386
.Kihoc ..................... - - - - - - -- - - -- - - -- - - Reese River ...........
1
366
Knickerbocker ............................. . White Pine ...... . ....
Last Chance ............................... . White Pine ...........
31
647
Lacly Bryan ................................ . Reese River ...........
152
2
1, 854
Lisbon .................................... . Cortez ................
3
161
36
Whiw
~?~~~~f;li::::
1, 548
White Pine
Pine ........... I
2
Magnolia . . . . . . . ........................... . Reese River. _.........
79
700
1, 934
Morgan & Muncey ......................... .. Reese River ...........
3
Mazeppa . . . . . ............................. . White Pine ...........
1, 312
11
Montezuma ............................... . Reese River ...........
336
1
Reese River ...........
648
18
~~~f~~~e;j
White Pine ...........
1, 585
7
Mount Vernon ............................ .. White Pine_ ..........
1
53
North Star ................................. . Reese River_ .......... 1, 648
1, 454
999
White Pine ...........
12
~f~:a~a~~:::::::::::::::::::
Reese River ...........
1, 884
11
Patriot .............. .. ............. ... .... . Cortez ................
746
10
Reese River .......... .
21
1, 022
~h1f8h:!~i-d~~-~-_::
White Pine .......... .
1, 406
Poorman ............... ...... .............. . White Pine ...........
434
3
Post Hole .................................. . White Pine ........... ---- ··-· 1, 004
White Pine . ......... .
1, 995
6
~~~ufu~~~~--::::::
White Pine ...........
840
19
Real Del Monte ............................ . White Pine ........... ........ . 1, 515
Romeo . .........•........................... White Pine ........... -------· 1, 946
Robert Emmet ............................ .. White Pine ...........
158
902
Silver Cloud ....................... : ....... . White Pine ...........
5
1, 972
Summit .................................... . White Pine ...........
976
3
South American ........... .. .............. . Reese River ...........
1, 495
143
Saratoga . . . . . . . ........................... . Reese River ...........
964
47 I
Stephen A. Douglas ........................ . Reese River ...........
610
Silver Chamber ............................ . Reese River ..........
38
221 1, 684
St. Louis ................................... . Cortez ................
53
Savannah .................................. . Reese River ...........
1, 824
l)unnyside ..............•...........•.•..... Reese River ...........
1,142
Aurora No. 1 .............................. .
Aurora No.2 .............................. .
Argyle ..................................... .

:::::::::::::::::::::::::

::: ::::::::: :::::: :::::::

~

~~~l~r:J~i!~~~~::::::::::::::::::::: ~::::::::::: ::::: :::::::::::::::::::

::::::::::::::::::::: ::: :::: :

·_-_-_-_-_-_-:::::::::::::::::::::::::

:::: :::: :::: ::: :
:::::::::::: ::·_: :·_ :::::::::

.·:::::::: :::::::::: ::::: ::

--------1

it

- -- $60,837
715
563
4, 768
279,205
138
110
260
517
275
16, 199
3, 320
1, 557
114
957
3, 813
2, 311
583
820
4, 767
781, 716
1, 030
5, 402
6, 495
1, 061
1, 714
38,146
1, 761
16, 374
3, 027
147
1,167
52,296
1, 419
236
420
26,822
5, 940
1, 298
3, 832
416
129
165, 158
1, 841
229
8, 169
690
309
3, 350
1, 836
24,834
904
435
214
2, 465
2, 521
515
247, 38·!
1, 523
1, 436
2, 211
4, 799
138
406
128
884
5, 723
154
H:l
82, 741
1, 37:1
76:1
42,551
12, 115

6!)
79
08
44
38
36
41
!iO

14
82
14
03
37
84
66
17
:16
64
13
03
0:-l
4;)
41
40
2cl
02
93
71

35
68
89
16
06
OS

64
70
04
16
93
31
28
98
03
52
68
68
20
73
92
98
54
57
68
28
41
05
70
50
04
51
37
51
98
40
84
45
96
22
45
16
54
8'l
41

71
a3 20

7, 165
37, \:!02
505
00

8ll

35
66
70
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Exhibit of 1n·odncing ntines in Lander County, Nevada,

Name.

District.

~c.-Continued.

Amount of ore.
Product for
the year ending
1- - - - , - - -July 1, 1869.
Tons.
Lbs.

- - - - - - - - - ; - - - - - - - - - - 1 - - - - - - - - 1- - - - 1 - - - - -

S.C. Baker ..................................
Santa Rita ...... ---------------------------Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Stambole ....................................
StonewalL ........... ------------ ............
Snow Drop ...................................
Timoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toiyabe ......................................
Troy.........................................
Tuolumne ................................. .
Vedder ... : ..................................
Virginia .....................................
Vancouver ............. ·.....................
Wabash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Reese River...........
1
White Pine...........
32
White Pine. . . . . . . . . . .
8
White Pine...........
2
White Pine...........
68
White Pi11e. ... . . . .. . .
8
Reese River. . . . . . . . . . .
13
Reese River .. ___ ............. .
Reese River. . . . . . . . . . .
26
Reese River...........
14
RceseRiver...........
1
White Pine.......... .
8
ReeseRivcr .................. .
Reese River. . . . . . . . . . .
2

:;
illf~~1~t~-~.·_ ·_. :::::::::::: :::::::: :::::: :::: ~~~:~ ~~~~~: :::::::::: 1~
Watson .................................... ReeseRiver .................. .
Whitlatch YankeeBlade ..................... ReeseRiver...........
1

3

~~k~~~! :1~-;,s·: :::::::::::::::::::::::::::: -~~~~~ ~~~~~::::: ::::::1 7~~

738
245
1, 547
1, 354
257
767
204
1, 244
1, 103
690
346
803
748
192
496
1, 203
820
1, 6130
360
1, 801

$317
6, 795
2, 874
592
29,572
4, 597
3, 257
308
6, 555
3, 803
146
1, 234
48
450
2, 151
1, 793
75
2, 004
19,636
19tl, 905

83
11
55
04
10
98
50
47
01
98
32
27
26
88
60
81
25
20
19
08

From this table it appears that 7,667.559 tons of ore, averaging very
nearly $297 20 per ton, and yielding a total of $2,278,7 49 43, were extracted and reduced in Lander County during the year. Of this
amount, 3,190.25 tons, averaging $395 95 per ton, and yielding a total of
$1,263,208 79, are credited to White Pine district; 178.862 tons, averaging $90 56 per ton, and yielding a total of $16,199 14, came from the
Chihuahua mine at Newark, in White Pine County; and 68 tons, with
the hig·h average of $584 18 per ton, and yielding a total of $39,724 45,
came from Cortez district, in Lander County. The remaining 4,230.434
tons, averaging $226 84 per ton, and yielding $959,617 05, are credited
to Reese River district. In this last amount, the proceeds of mines
whose names are unknown to the assessor are included, and as some of
this ore probably came from outside districts, the true production of
Reese River district alone may probably be safely put at $900,000. Two
mines, lying side by side, the North Star, Manhattan Company, and Buel
North Star, Lane and Fuller Company, are credited with $526,589 88 of
this sum. These two are the only mines in the district which can be
said to have been regularly and systematically worked for the past year.
J\iany other mines have been worked spasmodically, and some of these
sufficiently to show that they might be made to yield richly and abundantly; but their owners postpone making any persistent effort toward
developing them until the coming of better days and lower prices.

..Annual1·eport of the Lane and Fuller mine for the yoa1· ending July 1, 1869.
Aoooun.,,

~

Angu,t. Sopt'b"·l

Octob~

N ov'b".

IDec'b"· l~~ >'eb,'ary. M~ch. I Apdl. ~ ___"""':_

Total.

Mine __ . ______ ~~~c-~~~~-- ______________ $25, 108 79 $58, 482 38 $8, 002 77 $6, 023 72 $23, 101 56 $7, 583 37 $30, 569 39 $4, 289 11 ________ . _ $48, 889 35 $9, 549 39 $3, 955 21 $225, 555 04

c
0

ztj
H

1-3
H
0

·z
Ineidental expenses..................
341 80
$152 60 1, 627 75
$79 50
$90 00 1, 065 80
$650 00 $1, 572 00
$693 50. 1, 025 23
687 50
$121 50
Lumber .............................. ---------- 2,78172
969 60
614 75 1,35610
894 56 1,500 00 1,365 86
25 00
66 00
630 20 ...........
Labor ................................ 3,65118 11,507 00 2,329 80 9,€l56 37 11,236 25 12,760 25 8,305 50 7,11165---------- 14,483 50 7,478 00 8,89175
Machinery . . . . . . . . . . . . . . . . . • . . . . . . . . .
493 50
240 98 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
537 00 _.... __ . __
22 80 I
90 00 1, 633 35 . . . . . . . . . .
Supplies :. . . . . . . . . . . . . . . . . . . . . . . . . . . .
170 50
635 95 5, 389 64 . . . . . . . . . . 1, 370 80
401 97 . . . . . . . . . .
375 97
7 50
847 75
617 45
112 50
Blacksmithing ............................. . .. _ ......................................... ••.. .............. _ .... _. _____ ... _........... _. __
40 11 ........ __
Charcoal. ............................
16485
1100
5250
10830
14665 .............•......
16957 ..........
11000
8540
8575
Telegraphing . ----- . . . . . . . . . . . . . . . . . .
8 50
116 45
6 50
60 40
39 75
!lS 75 ......... _
26 25
28 00 ...... _. _. _.........
110 16
Hauling............................. .
43 50
163 00
58 50
60 00
78 00 1
5(18 fl5
145 00 .......... ---------387 50..........
34 00
Construction ... -............... . . . . . . . . . . . . . . . . . • • . .. . . . . . . • .. • . . . . . . . . . . . . • .
30 00 '.... . . . • .
250 00 ..... __ . __
335 00 1, 608 00
194 00 . . . . . . . . . .
Interestandexchange .•.......................
23594
4852 ... ---------------36755 ..... . ....
51138
47574
11867
25642
23264
Expense ---- - - - . --. - - ---. - - --.- ... - - .
250 00 . . . . . . . . . . 1, 000 00 ' 500 00
500 00
500 ool
500 or
500 001
500 00
500 00
500 00
500 00
Wood----·------------·-···--------- 1,19362
33800
!)8264
49950 1,09025 1,37015 .•........ ! .••• ___ _ 1,67375
91100 ..........
40000
Contract ............................ . -------------------325 00 1,242 _50
957 25 .......... ----------~
53J. 50..........
837 25 1,246 78..........

~tllT~i~~:~~~:::::::::::~::::::::::::: --4,-74i-56 --8,-3io.o3 2.~~g g~ --i,-786-32 --5,-738-49 ·-i,-894-i4 --7.-458-43 -··-in2-eo :::::::::: 9,!~~ g~ --2,-425-56 --i,-274-22
Litigation............................

81 60

1, 000 00

250 00 . _............. __ . __ .......... _. _... _. __

49 00 _••. _... _.I

396 43
330 30
149 75
1, 000 00 .... _.. _. ___ ..... ___

t~g g~

174 00

46,
2, 10!) 85

'l 50
27 50........ . .
1, 50li 00 _...... _____ . _.... __

91148
24, 252 86

5,_'\

25

500 00

i:~~y:~:::::~~-_:::::::~~::::::::::::: :::::::::. ::~~:::::: ::::::::~-- :::::::::: ----~:~-~~ 2' 3 ~~ ~~ :::::::::: ----~:~-~~ ···--33-ooj'--··ibi-56 ::::::::::

Freight-------·-·-----·-······---------------··--------··---·-----·---------· .......... --------- ·
M. Dyer, jr .... -.. . . . . . . . . . . . . . . . . . . . .
17 38 17, 53-'i 48 . . . . . . . . . . 2, 700 00 .... _..... 1, 500 00

8, 107 18
10,203 79
97,61125
3, 017 63
9, 930 03
40 11
93402
494 76
1,47B 45 .
2, 417 00
2,24686
5, 750 00
R,45891
5,140 31

59~

g~

3

'~~~ ~6

r~~i~~;~~;~:;.:~~::"~~~~~:,, ~~~~~~?=~E~~~~«~~~~~~~~~
NOTE--During the fiscal year endinf' July 1, 186!), the mine haA produced 1,029.558-2000 tons of ore, from which mill returns gave $224,050 38, averaging $217 68 per ton. The
main Rhaft has been sunk to the depth of 445 fBet, and levels run of 3,282 linear feet. Additional engine of 30 horse-power placed at mine for pump, and Cornish pump of
4-foot stroke, 6-inch bore, placed in mine. Also fire,en2;ine placet! at the work, ancl steam-saw.
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Return of produ,Jtion of bullion for the year encling J -uly l, 1869, in the Manhattan mill, Austin, Nevada, 1·eportcd by A. A. Cm·tis, superintendent.

~

~

00

--------- ------------------~---------------------------------------,-----------------------------------------~----------~---------

Ore from North Star mine.
Month.
!.

•r ons.

Custom ore.

Stamps run.
Grand total.

p oun d s.

Av'geyielcl
per ton.

T ot a1 y1e
. ld .

T ons.

p oun d s.

Av'geyield
per ton.

T ot al yw
. ld.

--------D ays.
li.T
""'
o.

~

z
~

m
1868.
,Tuly...............................

62
50
147
270
67
104

August ............... _. _.. _...... _
September ................ __ .. .. . ..
October. _.................. _.......
November................... . . . . . .
December .......... _..............

............
1, 435
1, 000
1, 000
1, 000
1, 824

1869 .

.January............. . . . . .. .. .. . . ..
February·-·-·· · · · ·-- · ·-- ·-- ·-- · ·--

~;;ft.·.-.-.-.-.-.::~~:::::::::::::::::::

1Mill

192

1, 790

$145
101
127
135
128
143

03
84
37
17
68
50

$8,99159
5, 164 97
18, 787 30
36, 565 27
8, 686 36
15, 055 74

268
479
428
274
413
81

1,270
600
1, 680
903
1, 000
1, 176

$238 31
339 72
314 04
210 34
289 27
194 64

I

19, 961 67

391

210

218 31

19231
116 031
144 77

11,48962
35,623 22
35, 290 29

447
137
117

195, 616 03

3, 038

103 54

not running.

May...............................
.June ................. __ . _...... __ .

59
307
243

1,490
18
1, 500

Totals and averages . . . . . . . . . . .

1, 507

57

129 80

I

526
466
........... _
1, 831

$64,020
162, 827
134, 673
57, 729
119, 614
15, 880

71
40
96
30
9ll
63

$73,012
157, 992
163, 461
94, 294
128, 301
30, 936

30
37
26
59
26
37

21
31
30
22
14

20
20
20
20
20
20

85, 384 63

105, 346 30

31

20

27312
241 90
252 16

122,15584
33,196 93
29, 502 54

133,64546
68,82015
64, 792 83

30
14

20
20

271 79

824, 986 84

1, 020, 602 87

:n

---~ ---~

243

I

20

E;
l:j

~

z
z
Q

~
tr_j
m
~

0

1-rj

Remarks.--From .January to .June, 1868, the mill reduced 1,955 tons of North Star ore, yielding $290,227 79. The custom ore crushed in August and September, 18fi8, was
from vVhite Pine. Power of engine, 120 horse-power. Actually used, about 80 horse-power, Stamps, 750 pOlmds, 85 drops per minute; double cams. Bullion about .850 fine.
The 10 roasting furnaces will roast about 19 tons per day, at an estimated cost of $15 per ton.
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This table shows that the batteries reduced, in 243 days' running,
4,546 tons of quartz, or an average of 18.7 tons daily, which is about
0.645 ton per day per horse-power developed by the fall of ·stamps,
18.7 ..:...750 X 9 X 85 = 0 645. ) This is a hiO'h averao-e
for drY.. crush0
( 20 . 12 X 33,000
'
~
•
ing, though not quite so high as that of the Mettacom mill running
at greater speed. The number of men employed in the mill is 58, distributed as follows: batteries, 3; drying kilns, 5; pulp, 3; coolers, 2;
pans, 4; retort, 1; engineers, 2; woodmen, 3; repairs, 2; foremen, 2 ;
roasters, 30; assayer, 1.
Estimates of u·ork for the rest of 1869.
Oregon shaft, 180 tons per month, 6 months_ ..... __ . . . . . . 1, 080 tons.
East NorthStar, 60 tons per month, 6 months............
360 tons.
custom ore, 160 tons per month, 6 months ... ___ . _. . . . . . . .
960 tons.
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 400 tons.
The aggregate production of the mill for 1869 will therefore be not
far from $670,000, reckoning the North Star and Oregon ore at $130,
and the Custom ore at $200 per ton.
·
During the year ending July 1, 1869, the Manhattan Company has extracted, principally from the North Star
ledge, 1,988 tons of ore, at a cost of .... _. . . . . . . . . . . . . $102, 07 4 45
Which includes everything but the dead-work of extending
· drifts; this amounted to ............... __ ..... _. . . . . .
48, 945 17
Making an aggregate mining expense of. . . . . . . . . . . . . . .

161, 019 62

The amount of stoping ground opened is 1,894 linear feet, with
200 feet backs, or more than 10,000 square fathoms. I think the present
reserves of the mine contain at least 5,000 tons of good ore. The North
Star shaft is 320 feet deep. The average number of men employed in
the mine during the year referred to was 64. The aggregate of days'
work was 20,613, making 320 days the average working year. The
company is using black powder, with single-hand drills. The latter will
be employed altogether, as soon as tools can be secured. There has
been no difficulty in introducing them thus far. Giant powder is employed in sinking shafts, and when the ground is very hard. The principal objection to its use is the. high cost.
Estimate of costS' of mining and reducing ores in Beese

Bi1~m·

district.

Population of district : Between three and four thousand.*
Wages of first-class miners : Four dollars per day.
Wages of second-class miners: Four dollars per day.
Wages of surface laborers: Four dollars per day.
Cost of lumber: One hundred and twenty dollars per thousand.
Cost of mining timber: Seventy-five cents for six inches by six feet.
Cost of common powder: Twenty-two t,o twenty-six dollars per one hundred pounds.
Cost of giant powder: One dollar and forty cents to one dollar arid fifty cents per
pound.
Cost of quicksilver: Sixty-eight cents per pound.
Cost of freight from Argenta: Two cents per pound.
Cost of fuel : Nine to eleven dollars per cord.
Cost of ten-stamp mill, California pattern, including freight, erectiob, &c.: Forty
thousand dollars to fifty thousancl dollars. *
*Estimated.
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Cost of twenty-stamp mill, freight, erection, &c.: Seventy-five thousand dollars t o
one hundred thousand dollars. ""
The mining cost per ton of ore varies at the same mine excessively, according to th "'
width of the vein and hardness of the ground. In the Manhattan I believe it has
been as high as fifty dollars per ton; and, indeed, the average cost per ton for the year
ending July 1, 18o9, at that mine, (all expenses except dead-\vork included,) was over
fifty-one dollars. Other mines on Lander Hill are not likely to have been much better off.
Minimum reduction cost: Thirty-six dollars and twenty-eight cents per ton.

For a description and discussion of the Mettacom mill, as a model
mill, using the Reese River process, see the second part of this report.
Mineral Hill district is situate about thirty miles south of Carlin, a
station on the Central Pacific railroad, but, as yet, unconnected with
that place by a road. The country rock is limestone, and principal
locations are made on a small knoll detached from the main chain of
mountain::;. The ores are said to be rich silver ores. About fifty claims
haYe been located, and they are reported to coYer about all the Lmineral
which is worth claiming.
Spring Valley district, organized in June, 1869, is situated a little
south of east from Austin, and distant from that town about sixty-fiye
miles. It is only sixteen miles southwest from the Eureka district, and
limestone is the principal formation. The ore brought to Austin, so far,
assays well, but no working tests haYe been maue yet. It consists of a
rich variety of stetefeldtite.
CHAPTER XX.
NYE COUNTY.
REVEILLE DISTRICT.

The geological description of this district is given m detail in the
commissioner's report of 1869, pages 107 and 108. On this occasion it is
• therefore only necessary to describe some of the more important claims
which have been opened and worked so far.
It will be remembered that the district, covering an area of about
three by six miles, lies about one hundred and thirty miles southeast of
Austin and one hundred and ten miles south of Treasure Hill, on the west
side of Railroad Valley. Indian Jim discovered the district in 1866 ; it
was organized October 2 of that year. It is a dry, burnt, desolate-looking
place. A little water can be had by digging in the porphyry. For milling purposes, however, no sufficient amount of water is found nearer
than twelve miles. Material for brick 7 which would stand the heat of a
roasting furnace very well, is abundant.
The silver ores of the district occur in the prevailing formation,
dolomitic limestone, in pockets and apparently isolated deposits. Large
dikes and croppings of quartz protrude frequently above the surface of
the ground. In their neighborhood are found the best pay streaks and
pockets, which, although irregular and following no certain course, are
suffi~ient in magnitude to fairly justify the expenditure of money to follow their variations and to expose new masses. The smaller deposits
genflrally furnish the richest ore, silver glance and silver-cqpper glance,
with more or less chlorides. Galena predominates in two or three mines,
but is generally quite rare. There are very few silver ores containing·
arsenic or antimony in the district as far as known at present. The
* E stimated.
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only exception in this respect are one or two mines on the Middle Mountain. The larger quartz ledges carry poorer ores, but being of greater
extent, they promise the surest investment.
The mines are situated on North, Middle, and South Mountains. The
largest bodies of quartz, carrying low-grade ores, are found on the eastern slope of South and on Middle ]\fountains.
The following are the most important mines of the district:
The Fisherman, on the northwest side of South Mountain, half-way
down the foot-hills, shows very extensh-e surface indications, perhaps
the most important on that slope. The work done consists of the sinking of a shaft 30 feet deep, which, commencing in a pocket of rich
ore, out of which $15,000 are said to have been taken, stops in solid
dolomite. There are other rich croppings along the supposed line of
the ledge, but the hard country rock disheartened the owners and work
was suspended. A ton and a half of ore from this mine, worked at
Page's mill, Austin, yielued $1,632 per 2,000 pounds; five tons crushed
at the Oregon mill averaged $730, and 70 tons in all $400 per ton .
. .A•. little south and on the same slope are the Pearl, Greengage, Orleans,
Roanoke, Laurel, and Berkshire. They have receutly been purchased
by Hooper, Hunt & Co., together with Brobant Creek for milling purposes.
The Amazon, in the foot-hills, is owned by Mr. Brooks and reputeu
to be a good mine.
The Nonpareil, on the southeast slope, belongs td Hooper & Co. The
<.1eposit shows a preponderance of galena and sorJJ.e silver.
On the north of the mountain are located :
The Elvetica, owned by Hawes & Co., carrying silver and ~ih-er-cop
per glance. It is opened by a shaft ten iee·G deep and shows considerable ere.
The Sparta, a recent location. There are very extensive cropping~
on this property; one solid body rises ten or twelve feet above the
ground and bas a wiuth of about fifteen r'eet, showing silver-copper
glance throughout.
The Castle Rock, apparently on the same line of croppings, is situate
on the other side of a ravine intervening be1ween the two claims. Two
assays of ore fi·om this mine gave $263 and $103 per ton of $2,000
pounds. None but assessment work has m·er beeu done on this claim.
The Young America, a new locat,i on near by, is parallel to the Elvetica
and Sparta. There is quite a body of quartz exposed in this miue. It
shows some silver glance and horn-silver; sample assayed $215 to the
ton.
The Knickerbocker, running east and \Vest on the summit of the ridge,
is an olu location owned by Hawes & Co. In a shaft 50 feet deep the
deposit of ore is exposed, getting narrower toward the bottom. There
are about twenty tons of ore on the dump. Considerable has been milled
without roasting. First-class ore yielded $205, second-class $80 to the
ton.
The Blue Jay is a neighboring location, on which only assessment
work bas been done. It shows some silver glauce and chloride, a selected
sample of which assayed $422 per ton.
The Pocahontas, running north and south, has somewhat the appearance of a contact fissure \ein. At least a ditch, 18 inches wide and
GO feet long, exposes a remarkably regular west wall of clay and porphyry. Its dip is perpendicular; its width ten feet. The ore is uot Yery
rich, but uniformly distributed, and the entire mass is probably pa,y
rock. Selected samples assayed from $232 to $400 per ton.
The Grant, parallel to the foregoing, is about one hundred yards dis-
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tant, and shows the same arrangement of the mineral as the foregoing .
location. A selected sample assayed $464 per ton.
The Emmet, Washington, Mars, J eff:'erson, and Noon lie close together
a little north of the Pocahontas. They are not opened, but the quality
of ore found in the croppings encourages further development.
The Hiawatha and Marysville lie sti11 further north, show good croppings, and no base metals. A sample of the former assayed $64, of the
latter $779 to the ton of two thousand pounds.
The Saddle, near the Blue Jay, and further around on the northeast
slope, the Buckeye, Desert Queen, Indian Queen, Last Chance, Union,
Hevenge, Mammoth, Silver Peak, Vicksburg, Arrah-na-Pogue, Brick
Pomeroy, Shamrock, I. 0. U., Examiner, Express, Pumpkin Pie, Bentonville, show all more or less rich croppings. None of them, however,
are sufficiently opened to justify an opinion as to their value.
The Park mine, on Middle Mountain, has been explored similarly to the
Fisherman, and was abandoned with very little ore in sight. Three lots
shipped to Belmont yielded $780,$800, and $1,480 per ton, respectively.
On the North Mountain the Yager, the Rainbow, the Superior, and
many others show promising croppings, but, as on all the other locations of the district, the work done up to the present is insufficient for a
clecisi ve test of value.
No doubt many of these mines would abundantly pay for the outlay
of capital. It is no easy task to select out of some four hundred locations the best ones, and eapitalists should therefore intrust this task to
the most experienced professional men only. The working of such mines,
too, requires the greatest professional skill and circumspection. The
system of robbing the rich outcrops, and then abandoning the mines as
soon as the harder limestone bas to be dealt with, must ue discontinued.
Thorough explorations in vertical and horizontal directions are necessary
before extensive mills are built; miners must alwayR keep in mind
that a system of vein mining is out of place where there are no veins,
and that the mining laws of a district should be adapted to the peculiar
mode of occurrence of its mineral deposits.
Without the aid of outside capital, the mines of this district will probably never be developed. At the same time they offer sufficient inducement for judicious investment and exploration, especially since White
Pine has proved that limestone has hitherto received too little credit from
our western miners as a mineral-bearing formation.
MOREY DISTRICT.

I am indebted to Mr. D. S. Ogden for the following information:
This district lies about seventy-five miles southeast of Austin, and fifteen miles north of Hot Creek, in the Diamond range of mountains.
Entering the main calion from the east, it rtses from three to six degrees
for a distance of about three miles. Upon the left the mountain, rising
above the foot-hills about two thousand feet, pr-esents a very rugged and
bold front. Its northeastern slope, extending for about five thousand
feet at an angle of twenty to thirty-five degrees, carries the outcrops of
ten or twelve silver-bearing veins. Their width varies from four to five
feet, and the pay streaks in them are from six inches to two feet thick.
The surface ore prese.n ts a dark, dull appearance; lower down a brightyellow mineral is found, probably antimonate of lead, which yields
by assay $377 per ton. Small lots, worked by mill process, yielded
$133 to $241 per ton. Two of these veins have been worked to a limited
extent by the former owners. The pay streaks near the surface about
one foot wide had widened, at a depth of from seventy-five to one hundred
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feet, to three feet. The vein matter is soft and easily mined. A great
deal of the work can be done with the pick, so that the cost of mining is
reduced much below the general average in Nevada. The veins beingq
of sufficient width, very little country rock bas to be removed in sinking
or driving. The whole country to the east, north, and south of the mines
is thickly covered with the kinds of wood peculiar to Eastern Nevadanut pine and cedar. Water for milling purposes is abundant on either
side of the mountain on which the mines are located~ Bunch grass is
sufficiently plenty for stock-feeding. On the whole, this district present~
much better facilities for successful mining than a majority of the mining
locations of the State.
The company working these mines is at present sinking two inclines
and driving one tunnel. Part of this work, viz: the sinking of one incline
and the driving of the drift, is performed by Chinese laborers. They
have been in the company's employ for three months. When first
engaged, they were awkward in the use of the pick and drill, and could
not perform nearly as much work per day as white miners. Now, their
work is entirely satisfactory. Two of them sink five feet in six days in
a shaft five by nine feet, in rock which has all to be blasted. Two others
are driving a tunnel, and advance one and a half foot per day of ten
working hours. White miners employed on the same work before could
not do any more. The Chinese show good judgment in selecting the
places for the boles to be drilled, and are very exact and reliable in
assorting ores. So far, they seem to be equal to white miners in all the
work intrusted to them.
ELY DISTRICT.

Ely district is near Meadow Valley, about one hundred and forty miles
southeast of Hamilton, and forty-five miles south of Patterson. Quite
a number of claims have been taken up in this di:strict, and many of
them are highly promising. The more prominent ones are the Alvira,
six feet wide, assays of specimens $150 to $500; the Sunbeam, four feet
wide, assays $100 to $450; the Harris and Pioche, from ten to twenty
feet wide; the Fallis, a well-definedledge, assays of which have yielded
as high as $400; the Vermillion, assays from $90 to $4,000; tho Tresoro,
Caroline, Louisa, and Montezuma, all assaying well. The latter ledge
contains some native silver, and crops out for a distance of over five hundred feet. The formation is limestone and slate. The climate is comparatively mild, and grass is plenty, so that animals can do well all winter.
SILVER PARK DISTRICT.

Silver Park district is a new district situate one hundred·miles nearly
east from Hamilton, and twenty-five miles southeast of PatterRorr. The
mines are in a low range of hills, between the Shell Creek or· Patterson
and Shoshone ranges, on·two hills higher than the rest. The country
rock is limestone and porphyry; the gangue of the veins mostly quartz.
On the first hill reached fro in . the Patterson side, a very large outcrop of quartz, running at right angles to .the range of the hills, which
is northwest and southwest, is filled with rich silver ore; on the second, called Mineral Hill by the discoverers, the silver ore is generally
diffused through the limestone in th.r eads and pockets. About one hundred claims have been located, the most prominent of which are the
Silver Star, IIasseyampa, Miner's Dream, Mineral Hill, Savage, Eureka,
John Stoomel, and Nevada Queen. On the last-mentioned claim a cut
of twenty-five feet has revealed a body of ore eight feet in width, all of
which appears to be good milling ore. The country in the neighborhood
of these mines is well provided with grass, wood, and water.

.......

St<ttement of ore wm·kecl in Nye CottntiJ, Nevada. during 1867 and 1~68.

rj:::..

tf::o.
Production in 1867-Coin.
District.

Production in 1868-Coin.

Total for two years.

Mine.
Tons. IPounds.

Value in
gold.

Average
per ton.

1

Tons. IPounds.

Value in
gold.

A vera.ge
per ton.

Philadelphia ....... j Highbr:iclge, dry crushing and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 272
1, 835
$130, 002 47
$102 13
roastmg.
Highbridge, wet process..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 048
60
40, 463 12
19 75
Transylvania, dry crushing.. . ....... . ...... .............. ..........
182
1,812
24,33716
133 06
Transylvania, wet........... 2, 802
1, 081
$125, 303 54
$44 71
334 . . . . . . . .
9, 301 27
27 85
ElDorado, dry . . . . . . . . . . . . . .
14
1, 262
2, 926 20
200 00
434
232
63, 464 97
146 19
ElDorado, wet......................................................
7
1,000
476 74
63 56
Other mines.................
9
1, 198
2, 402 10
250 24
56
1, 639
7, 526 08
132 45
Twin Riycr ....... - ~ Murphy..................... 3, 847
1, GOO
427, 648 74
111 15
1, 942
1, 000
211, 850 09
109 06
Other mines................ .
12
1,154
2,615 72
207 98 ........ .... . .. . . .. ... .. . . . .. ....... . ..
SanAntonio ....... Liberty. .....................
283 ........
34,486 46
12186
423
1,204
37,648 84
88 88
Other mines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1
949
398 70
270 04
Union .............. Stormlling:................. .
55
1,911
4,897 98
87 53
131
1,431
13,42.8 15
10195
Indianapolis.................
88
1, 130
8, 132 40
91 83
237
52
18, 274 23
77 09
Clipper ......................
::l3
1,815
2,84785
8399
13
1,463
1, 35755
9886
I Other mines.................
120
806
11, 284 54
93 72
141
295
12, 118 35
85 85
Hot Creek . . . . . . . . . Old Do~inion . . . . . . . . . . . . . . .
111
252
11, 961 5~
107 64
19
~05
1, 1?4 51
56 !7
45
165
2, 561 62
56 82
73
1, 691
7, 738 38
104 l'9
I Other mmes.... . . . . . . . . . . . . .
Reveille . . . . . . . . . . . Sundry mines ........ : . . . . . .
92
282
17, 432 63
189 19
23
1, 268
4, 295 26
181 79
Morey . . . . . . . . . . . . . Sundry mines . . . . . . . . . . . • . . .
!17
1, 689
11, 744 55
120 03
61
1, 653
l:l, G89 11
130 83
Manhattan ....... . . Snndrymines .... .......... ........ ........ ....... .. ..... ..........
1
500
87 65
7012
Mammoth . . . . . . . . . Sundry mines . . . . . . . . . . . . . . .
23
1, 713
892 79
37 42
11
368
2, ;296 79
205 36
Ot11er districts. . ... Sundry mines ............ . . -~
4
133
589 02
144 84
7
692
1, 020 04
138 91
Totals ..................................•....

1

Tons. IPounds.
1, 272

1, 835

2, 048
60
182
1,812
3, 136
1, 081
448
1, 494
7
1,000
66
837
5, 790 . . . . . . . .
12
1,154
706
1,204
1
94D
187
1,342
325
1, 182
47
1,278
261
1, 101
130
1, 1~~
118
1, 8vu
115
1, 550
159
1, 342
1
500
35
81
11
825

Value in
coin.

Average
per ton.

$130, 002 47
40, 463 12
24,33716
134, 604 81
$42 91
66, 391 17
147 95
476 74 ......... .
9, 928 18
149 48
639, 498 83
110 45
2,615 72 . ........ .
72,135 '1'0
102 OD
398 70 ......... .
18,32613
97 65
26,406 63
81 10
4,20540
8828
23, 402 89
89 48
13, 066 02
100 06
10, 300 00
86 60
21, 727 89
187 67
19, 833 66
124 21
87 65
7012
3, 189 58
91 02
1, G09 06
140 99

7,6421,591667;72765 -----s73817,~ -~49- 595,27946 -80Q1i 15,0f.Sl,Q40 1,263~u-s381
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CHAPTER XXI.
WHITE PINE COUNTY.

This county has been created out of Lander County since last year's
report, and many of the mines hereinafter noted were described in that
report under the head of Lander County. The boundaries of the new
county are laid down as follows: 'l'he initial point of starting is ou the
western portion of Shannon's Station, which is located at the western
base of the Diamond range of mountains, and, by the road, forty miles
west of Treasure City. The exact meridian of this city is not yet established, but it is not far from thirty-seven degrees thirty minutes west
from Washington, and the western boundary of the county is at about
thirty-eight degrees. From Shannon's station the western line runs
south to the northern line of Nye County, which is a few miles north of
the thirty-ninth degree of latitude. This line is the southern boundary
of the county to the eastern boundary of tlw State. 'rhe northern
boundary line passes east and west throngh the northern portion of
Camp Huby, and includes the overland road. The county has an area
of about eight thousand square miles. The districts at present organized in it are the Diamond, Newark, Egan or Gold Calion, Hercules,
Hobinson, and vVhite Pine. Some people think that Patterson, U~we,
and Grant are in v\'"hite Pine County, but surveys will certainly proYe
them in Nye. Mines have been found in the mountain ranges east of
the Egan r!lnge, bnt I am not aware at the present time of any districts
having been formed there. The great wealth of the districts mentioned
is wen known. Egan was the first organized in the eastern part of th e
State, and it has produced a large amount of bullion. The organization
of Diamond district followed, but, although a great number of mines
have been located and good results obtained, it cannot boast of having
shipped many thousand dollars worth of bullion. Many tons of ore have
been taken to Austin for reduction, and the value of the mines has been
proved by mill tests. But all the work bas been done by miners unaided
by capital, and a great deal could not be accomplished in this way.
Diamond district is on the western slope of Diamond l\iountaiu, a little
northwest of Hamilton, co'ntains wood and water in abundance, and
many advantages favorable for making it a first-class district. Hercule::;
and Hobinson districts are some fifty miles <lirectly east of White Pine,
have been known for several years, and, although undeveloped, are in
high favor with many. They are located in the Egan range. vVhite
Piue district is situate near the southeastern corner of the county, and
includes some of the loftiest peaks of the State. Its unexam.pled wealth
is now known all over the world. Treasure City, built at an elevation
of 9,000 feet above the sea, is the chief town, and probably the highest
city in the United States. The present population is estimated at fonl'
thousand, and the surrounding towns of Hamilton, Shermantown, and
other villages in the district add twice as many more. Twenty-:fi,~e
miles west of White Pine is Newark district, flanking the eastern slope
of Diamond Mountain. Its mines, as far as developed, prove to be
rich. The leading metal extracted in the county is silver, but as economical mining advances much wealth will be reaped from its mines
of lead, gold, copper, antimony, and salt, witb which the rocky hills
and barren plains are stored. But mining will uvt represent the only
resources of White Pine County. Vast areas of agricultural and grazing lands, capable of supplying its own inhabitants with provisions, are
H. Ex. Doc. 207--10
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eontaineu .in its boundaries. It is already noted for the quality of its
beef and mutton and the richness of the butter and milk produced in it.
The surface is made up of alternating ranges of mountains and valleys,
isolated peaks with narrow chasms, broad passes, and elevated valleys.
On the west is the lofty and continuous Diamond range, extending north
and south across the county. At its eastern base is the broad Newark
Valley, separating it from the White Pine range. In this valley are vast
areas of salt, alkali, and soda lands, giving it the appearance of desolation and worthlessness, but, in reality, it is most valuable, as it furnishes
substanLes which cannot be dispensed with in the reduct,i on of silver
ores by amalgamation. Along the bases of the ,mountains are large
tracts of valuable farming land, which redeem the valley of its feature
of barrenness. The northern portion of the range bears the name of
Huby Mountains, and incloses the famous Ruby Valley, only a portion
of which is in White Pine County. No extensive valley appears to be
between the White Pine and Egan Mountains, but the many small valleys and rolling hills afford superior grazing and sites for many productive farms. East of the Egan Mountains is the extensive Steptoe Valley,
:flanked on the east by Shell Creek range. Next follows Spring Valley
and the Spring :M ountains, Snake Valley and Sn.a ke Mountains, Antelope
Valley and the mountains of the same name. The eastern boundary
line passes through Deep Creek Valley.
Besjdes the mining districts above mentioned, quite a number of others
have been organized, which, although perhaps not located inside the
county1 are closely connected with it as the starti.n g point for all expedi- .
tions, and they will therefore be mentioned in this part of the report.
WHITE PINE DISTRICT.

The opinion in my last report, that the formation of White Pine is a
simple and not anomalous one, remains unaltered by subsequent examination. The rocks of Treasure Hill are certainly all sedimentary, and so
completely exposed as to dip and strike that nothing more than a careful
and patient survey of the surface would be required to determine, with
considerable accuracy, tbe geological section. Tllis is at present, howe\~er, subordinate in practical importance to the question of the clutraeter
of the White Pine ore deposits, and the latter question is to be considered mainly in its bearing upon two vitall.Y interesting matters: the
probable form and extent of the ueposits already opened, and the calculations or natural inuications upon which successful search may be made
for new ones. No mau can predict the effect which future disco,~eries
and developments may exert upon all present tlleories, and what I may
suggest as my opinion upon the evidence thus far produced does not
even pretend to be a complete theory. It seems to me, however, that
the following points are iu<licated with considerable force by the prospecting and mining operations, as well as by the original superficial signs
upon Treasure Hill:
1. Many of the deposits are clearly connected with the stratification
of t he limestone. They follow it and permeate it in such a way as to
hint at deposition by means of percolating thermal waters carrying in
solution mineral salts, anu accompanied or prece<led, or both, by jets or
springs of solfataric gases, chiefi.Y sulphurous acid. Their regularities
and irregularities alike resemble those displayed by ordinary springs of
water, permeating the crust of the earth, avoiding some strata, saturating others, filling local cavities an<l fissures in otbers. Now, if this theory
be correct, it is most likely that .its application, as far as the mode of
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deposition is concerned, will be found universal in this limestone hill.
Differences in character among the mines must be explained by differences in the mold or form receiving the deposit. I am not prepared to
say that there will be found no deep fissure Yeins in Treasure Hill.
Their coexistence with the stratified deposits is poss~ble, but not yet
proved, nor do I at present consider it highly probable. The smooth
walls running east and west on the Eberhardt mine are susceptil>le of a
different explanation, and one which seems to me more in consonance
with the apparent distribution of the ore in layers in that zone of two ·
hundred feet width.
2. Some of the best mines in the district show deposits between a certain belt of arenaceous slate and limestone. The Hidden Treasure,
Sheboygan, Mammoth, and others on the north end of the hill are examples, and one of the remote southern mines, the California, has a hanging
waH of clay, which may or may not be the equivalent of the same slates.
Between these two extremities there are cross- breaks or slides in the
limestone, certain portions of which have been elevated more than others,
so that the same topographical level or continuous line does not represent the continuity of the same stratum of rock. In many instances a
highly metalliferous layer abuts suddenly upon a smooth wall, beyond
which the lithological character of the limestont~ appears so different
as to suggest that it is in reality the continuation of another stratum,
brought opposite to the first by a change of relative position in the rocks.
3. It will be seen that this hypothesis after all involves the recognition
of a certain sort of fissures, such, namely, as were formed after the deposits
of ore and quartz had been made. If future study should enable ns to
determine in each case the direction and extent of movement, one might
find the continuation of such deposits of value as are suddenly thus cut
off; and this question would b'e of immense importance on deeper workings, since, if this theory be measurably true, there must be accumulations of rich ore in rrreasure Hill that do not crop out at all.
4. There seems to be a difference between the ores of the eastern side
and summit, and those of the western side nearer to the so-called Base
Metal range. This difference may disappear in depth; it certainly might
be expected to do so if the deposits were separate fissure yeins, but it
gives to the former mines at present a very tangible advantage in purity
of ore and consequent clteapness of successful reduction.
5. The ores of som~ of the mines are contained in a peculiar vein matter consisting of breccia or angular fragments of silicified limestone cemented together with calc spar, which generally fills up all the interstices.
As this spar never contains any silver ore, (so far as I have been alJle to
learn,) it seems likely that it is the latest infiltration into the mass. The,
silver ore, generally in the form of chloride, but frequently as sulphuret,.
and even as native silver, is found incrusting the breccia, penetrating the
crevices in threads and films, and disseminated through the whole texture as well as aggregated here and there in irregular chambers or pockets. However rich the ore may be in such bonanzas, it has never failed
to show traces of the usual vein matter, thus indicating that it differs
only in quality, not kind or origin, from the ordinary ores of lower grade.
Doubtless it would be extravagant for any one to expect the frequent
occurrence of rich bodies like that discovered in the Eberhardt, since
experienee bas proved such occurrences to be exceptional; but this much
may be said with truth, that the White Pine limestone is a peculiarly
favorable matrix for such bodies of ore, and that they may not impossibly occur anywhere in these argentiferous strata, where cavities or fissures large enough to contain them have been formed b,y the disintegra-
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tion or solution or erosion of the rock, and where the metalliferous
fluids have had sufficient access. Traces of these conditions would
necessarily be found in the inclosing rocks. I should, therefore, not ex. pect to find chambers of rich ore in the hard, dense, non-metalliferous
lime, while, on the other hand, I should regard (in default of any more
positive indication) a layer of silicious and spathiferous breccia, showing traces of silver ore, as a most favorable locality for their occurrenee.
It is almost impossible to give anything like a full account of the mining
. operations of the district. There are now at least ten thousand mining
locations made, and it would be the labor of months to obtain even a
list of claims which are being worked, and which furnish ore iu qumltities ranging from small lots of a few hundred pounds per month to
twenty, thirty, or forty tons per day. The following notes, furnished by
a gentleman in Treasure City, were obtained partly by personal inspection, but mainly compiled fi.·om the mention made of the different mines
from time to ti~e in the local papers.
LOCATION OF 'l'HE MINES.

The White Pine mines are about one hundred and fifteen miles south
of Elko, a town on the line of the railroad two hundred and seventeen
miles west of Promontory Point, the junction of the Union and Central
Pacific railroads. Several lines of stages run from Elko to Hamilton,
the county seat of White Pine County; time seventeen hours; fare
from $15 to $25 according to the opposition at any given time. The
road is over a smooth level plain for about one hundred miles south;
thence an easy grade to the mines. There are three or four well-graded
roads leading to the summit of Treasure Hill, over which heavily loaded
wagons pass without difficulty. Freight from Elko to Hamilton during
the dry season is about two cents per pound.
POPULATION.

There are three incorporated cities, Hamilton, Treasure, and Sher. man. Treasure, on the summit of the hill oftbe same name, is the leading business place, although there are probably more people in Hamilton. The principal mines at present are on the top of the hill in and
about Treasure City, and the majority of the laboring men of the distriet are found there. Hamilton, at the base of Treasure Hill, has a
more pleasant location, a good supply of water, and being the county
seat, and having superior advantages for milling, draws quite a population. No census having ever been taken, the number of inhabitants is
not known with any certainty, and is variously estimated. The Inland
Empire sets it down at 15,000 for the entire district, an area twelve
miles square. This estimate would require a distribution somewhat as
follows: Hamilton, 5,000; Treasure, 4,000; Sherman, 2,000; other towns
and scattering, 4,000. Many think this estimate is about twenty-five
per cent. too high all round. Sherman has the best climate, and is the
most pleasantly situated of the three.
YIELD OF THE · MINES.

From such statistics as I have been able to obtain, it appears that the
total production of silver of the White Pine mines from the month of
May, 1868, to the 1st of January, 1869, has been $968,813, and from the
two mills at Sherman town, from January 1 to April 1, 1869, $297,023;
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making a total of $1,265,836. From the two mills at Hamilton I baye
uot received any returns. The report of the month of March shows a
constant increase. According to the assessment roll returned b;y the
count~y assessor for the quarter ending June 30, 1869, the ore crushed
from thirty-four mines, scattered over an extent of country six miles in
length by three in width, amounted to 4,17 4 tons, which represented a
value of $412,814. The average value of a ton was, therefore, $98 82.
It must be remembered here that during·the 1Yhole of April and the
greater part of May the actual bullion-producing capacity of the district
was limited to thirty stamps, while for no part of the quarter over sixtyfrye were in actual operation.
1'he following is a corn plcte list of the mines having made returns to
the assessor, the number of tons milled, and the amount of bullion produced:
'•

Tons.

Name of mine.
Autumn ..................
Alturas ..................
A..ngostnra ...............
Aurora South ............
Addington ...............
-A urora, (consolidated) ...
Chades and Theresa ......
Copper-Silver Glance .....
Charter Oak. . . . . . . . .....
Comstock .......... . .....
Consolidated Chloride ....
California ................
Dell ......................
Derby ....................
Eclipse, (consolidated) ....
Eberhardt
Original Hid~i~~ T~~;~~l~~:
Hearst ...................

115.1049
60. OS~Jl
6. 0915
34:!. 0382
7. 1837
239.0973
10.0!"117
7. 1850
4. 0064
4.1659
931. 0751
23. 1606
5.1000
75.0280
14. 0149
744. OOOJ
428. 1091
19. 0585

Value.
$19, 333
11,849
2, 926
22,589
418
10, 678
66:{
565
233
354
88, 132
3, 177
165
4, 720
4, 819
110, L12
34,512
1, 796

08
r,o
60
50
04
70
66
85
08
81
01
38
00
43
31
CO
78
29

N arne of mine.

Hidden Treasure, first ex.
Hirrhland Chief ..........
I111fustry ................
Inimportancy ...........
Keystone .... ........... .
Nash and Mollono .......
Pocotillo ................
Post Hole ...............
Rattler ..................

~~g;t~:~~:: ~ ~ ~::: ~ ~:::::

Summit and NeYada .....
Thunderbolt .............
Virginia .................
Willard .................
Znhriek .................

Tons.

Value.

19. 1721
1. 1064
175.0046
2. 0593
64.0533
.1160
7. 0032
215. 0000
105. 0785
17.1270
15. 1910
495. 0000
3. 0299
6.1814
2. 0015
.1972

$2,189
146
14,688
217
12,070
83
213
27, 907
2, mJo
784
478
32, 810
132
498
9, 928
197

42
31
56
74
11
86
C6

00

oo

12
65
20
78
10
73
00

----- -----

Total. .............. 4, 174.0064

412, 814 19

Under the law $18 per ton of the gross proceeds of the mines is exempt
from taxation. This amount deducted, the three and a quarter per
cent. tax on the remainder will return $11,093 65, which is the amount
of revenue accruing fi·om the mining tax in this county for the quarter
ending June 30.
Tile returns made from July 1 to 20 are given in the following:
Name of mine.

Tons.

Anrora South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Amador......................................................
Andes........................................................
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Eberhardt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Eclipse.......................................................
Geneseo......................................................
Hidrlen Tr<'asnre. . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Highland Chief. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Keystone.....................................................
Mazeppa.....................................................
Mississippi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nevad;L... ....... ...... ....... .. .. ......... ...... ...... ......

480
2
5
8
3
179
14
2
12

1
3

~~~:~lf5:~~~ (Yo~hl;~ti~~~:::. ~ ~ ~ ~ ~ .· ~: ~ ~::::: ~::::::: ~ ~:: ~ ~ ~ ~ ···... i.
1

6:~~h~.~~ .· .· .· ~ .· .· .· ~ ~::: .· .· .· .· ~: ~ ~ ~ ~ ~ ~ ~-~ ~ ~ .· .· ~ ~ ~ ~ .· .· ~ .· :::::: ::::: :~ ~

1

~

Romulus ............................................................ .
San Rita....................... . .............................
2
Stonewall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
54
Union........................................................
5

Pounds.

1, 550
1, 000
548
1, 000
616
1, 000
500
714

Yield
per ton.
$92
311
106
6, 874
126
390
734
122
100
190
192
307
296
~46

1, 500
618
1, 300

126
340
299
57
157
120

25
65
00
19
00
00
83
40
00
00
00
00
07
67
92
00
08
50
60
93

Total.
$14,114
553
371
1, 883
189
187,200
1, 693
612
880
617
34, 368
4, 298
697
2, 960
1, 523
2, 635
!J2
115
7, 510
683

25
17
00
50
00
00
98
00
00
50
00
00
83

co

04
00
51
00
40
24

..t\.ccording to the statistics gathered by Mr. C. B. Dahlgren, who has
spent much time for that purpose, and whom I consider trustworthy
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authority, the total number of tons worked from and in \Vhite Pine up to
July 1, 1860, is 8,869.23; Yalue of bullion produced, $2,017,831; average
yield per ton, $227 75; average fineness, .9G3.
.
PRINCIPAL MINES ON TREASURE HILL.

In order to describe the location of these mines uuderstaudingly, a
word as to the general config'uration of the ground is necessary. rrhe
White Pine Mountain range is quite broad, consisting often of two or
three parallel ridges, sometimes quite close together, sometimes spread
• more widely apart. .At the point where the White Pine mines are
located there is a spread so tbat the summits of tlte two nearest ridges
on the in$ide are five miles apart. Right in the middle of the Yalle.r
thus formed rises up Treasure Hill, 10,000 feet high aboYe the sea,
about fifteen hundred above its immediate' base. It is called Trea- ·
sure Hill, but it is in fact a very large mountain, which is longest from
north to south. A line drawn through its immediate base from north to
south would be about three and a half miles long, and through the base
from east to west about a mile. Tbe summit is about a mile and a half
in length from north to south, and the terminal line of the summit at
each end is very plainly marked by a sudden and, at the south end,
almost precipitous descent. The body of the mountain is composed of
limestone strata, originally horizontal, but subsequently raised from the
eastern side so that the strata slope now at an angle of about thirty
degrees toward the west,. The east side is very rough and precipitous,
as it consists entirely of the jagged, projecting ends or sides of the strata
so tilted up. It is true, these are worn off a little by the weather, the
action of frost, snow, heat, and rain, which constantly loosen little particles of the rock. These, borne along by the falling rain and melting
snow, and lodging in convenient places on the side of the mountain, form
little banks and comparatively flat places of small area, where the seeds
of the indigenous pines and mahoganies find room for a stunted growth.
This portion is called the East Side, and on it are found man,v mines
of considerable, and some of primary, importance; among the latter
the Hidden Treasure, near the crest toward the northern end, the
Emersley, a little below the last, and the Pocotillo, toward the southern
end. From the crest to the western base the slope is more gradual, and
the surface comparatively smooth, because it is really nothing uut the
originally flat stratum tilted up from the east at an angle of thirty degrees.
Still, though it may be called smooth as compared with the eastern side,
viewed by itself, it is quite uneven. There are two reasons for this:
first, as the upheaving force was not perfectly equal at all points along
the line, the strata were not uniformly ele-vated throughout the whole
length of the mountain. VVherever the uphea-ving force was greatest
the strata are lifted highest, leaving intermediate depressions along the
line. Again, there are signs indicating that ,there was at places such an
inequality of force, that the strata broke across from e8Jst to west, and
either fell back below the level of an adjoining portiOll or remained stationary, while the adjoining portion continued in its upward course .
.Along the sides of these transverse cracks there are signs of the grating
and grinding of the rocks upon each other, and the scratches on their
surface are vertical, showing that the motion which made them was
vertical. .At the south end there is a spur and a sudden descent. On
the small table-land thus formed, and called, with the neighborhood,
the South Side oe Sunny Side, is the Eberhardt, and farther clown the
California, Mazeppa, and numerous other claims·. The second cause
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for the unevem}.ess of the west side is the unequal erosion of the strata.
Some of the strata exposed by these cross- breaks bei~g softer than
others, wear away more rapidly and leave the surface very irregular.
On the 'vest ~:;ide, beginning at the southern end, is a smooth area called
Pogonip l!"'lat. On this flat are found the Pogonip, Othello, Glaeier,
and numberless other mines. Next on the north is another fiat, called
Chloride Flat, where some of the most importau t mines are located.
Still further north are Bromide anu Bonner Flats. The nortlwrn slope
of the mountain is commonly spoken of as the~ ortll Encl. In tlle following descriptions mines are variously spoken of as being on the East
Side, Sunny Side, North End, Pogonip, Chloride or Bromide Flats; and
reference to the foregoing description of the localities will explain tlleir
situation at once. The Base Range, beginning at the foot of the west
side of Treasure Hill, runs wes~ along the side of the adjoining mountain. Bullion Hill is a little hill about two miles north\\est of Treasure
Hill. Blue Hill is located close to Hamilton. Treasure City is built
along the summit of the mountain, on the west side, near the eresL
l\Iain street runs parallel with the crest of the mountain, and is from two
to three hundred feet from the summit. JYiany of the mines are on this
street, and shafts are sunk in what should be the sidewalk.*
· Aurora. Consolidated.-At the south end and ou the west side of the
summit, mid way between J\iain street and the crest; one of the leading
mines; located in the fall of 1867-about the same time as the Eberhardt. June 1D, 1869, it had 50 men at work, 250 tons of m~e on the
clump, and was extracting 20 tons daily, which were shipped to the
Newark mill, thirty miles distant. The main shaft is down 55 feet. At
a depth of 30 feet a breast was opened to the north, which, at the time
of inspection, was 18 feet in, 12 feet high, and 25 feet wide. A shaft
further north, called Last Chance shaft, was 30 feet deep, with a drift
running northerly 40 feet to the Iceberg shaft, which had a depth of 26
feet. Thirteen feet east of the Iceberg is another shaft, from which
there was a drift run north '70 feet. Two hundred feet north of the south
line is the Protection shaft, 30 feet deep, and in ore. July 3, 1869, the
drift connecting the Iceberg and Last Chance shafts completed; drift
northeast from Iceberg, in 90 feet, with an air shaft tapping it at 50
feet in. The ore breast south, 30-foot 1m?el, showed no signs of depreciation. .July 10, stock quoted · at $18. (The company was incorporated
in San Francisco, December 11, 1868; 16,000 shares; capital $1,600,000.)
This company claims that its location covers the Earl mine, situated on
l\Iain street, and is now litigating title with the Earl claimants. A temporary injunction has been laid upon the Earl, stopping it from work.
Attrorc(; South.-Immediately south of the Aurora Consolidated, and
located at the same time. It is 800 feet in length. Prospect shafts have
been sunk the whole length of-the location, and a continuous deposit of
mineral was found from the starting point at the south end of the Aurora
Consolidated for a distance of 400 feet. 'rhe main works are a few feet
south of the north end of the claim. At this point a large shaft has
been sunk, and a drift run from the bottom of it in a southerly direction .
for about 250 feet. The deposit of ore is considered to vary from 30 to
100 feet in width. J nne 19, 1869, was working 70 men; at that time
most of the ore extracted was taken from the main shaft, before referred
*Many of the facts herein recited are taken from the notes of Mr. Ginn, the "mining
local" of the White Pine News, and were made np by him from actual inspection of tho
mines, and published in the News in the form of a weekly summary. They werA. subject at the time to the criticism of thousands of persons cognizant of the facts, ann were
up.iversally received as strictly correct.
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to, at a depth of 30 feet, and from a chamber running east and west.
This chamber is 20 feet deep, 20 wide, and 58 in length from east to
west. From the west end of this chamber the long drift starts south.
This drift was run to "trace out" the Autumn and Highland Chief, two
separate claims, which were claimed by the Aurora. Litigation instituted
by the Aurora to eject the other parties from the ground was pending.
The Highland Chief men, satisfied that they could not hold the ground,
effected a favorable compromise, and surrendered their claim. The result
as to the Autumn is not yet decided. The main shaft, June 19, was down
57 feet, all in ore. The mine yielded 10 tons daily. At this date cuts
were being run to strike the ledge further south. The 25th of June the
company completed a shipment of 200 tons to the Big Smoky mill, at
Hamilton. About this time the cuts spoken of tapped the ledge some
300 feet south of the main workings, and struck very rich ore, with some
horn-silver. The company then suspended shipments of ore, awaiting
the completion of the Stanford. mill on Sunny Side, near Eberhardt City,
ancl reduced its working force to 40 men, which number, it was believ~d,
""\\onld be able to extract 1,500 tons by September 1, the time the mill was
expected to be ready. It was not convenient to extract a larger amo ~mt,
because the clump piles would be too much incumbered. The company
is incorporated in San Francisco, and is principally owned by tbe Stanford Brothers, who paid $120,000, coin·, for it to the original locators,
one of whom was the discoverer of the Eberhardt. The mine is at
present under the superintendence of Dr. Goodfellow, and ranks in public estimation very close after the Eberhardt.
Abercorn.-On the south side, below the line of the Eberhardt, and
about 40 feet north of the California. June 19, 1869, had a shaft down
12 feet on the foot-wall in ore, and ,located 40 feet northeast of the main
workings on the California. The claim is spoken of as being noted
chiefly for marking a distinct line of upheaval in such close proximity
to that remarkable mine.
Addington.-On Bromide Flat, May 29, 1869, struck a body of very
fine ore in one of the shafts. The two shafts called the east and west
shafts are connected at 43 feet depth by a drift. The west shaft is 45
feet deep. Considerable ore was taken from it, but some time before
June 26 work was suspended in it and a new shaft was started 50 feet
west, which on June 26 was down about 45 feet, without having reached
ore. On the 43.foot level in the east shaft a drift was run south in ore,
and as late as July 10 they continued to get ore in that drift.
Auburn is next below the Addington; was in ore June 26, some of
which was very rich. A quantity of the lower-grade ore, taken fi·om
above the rich strike, was sent to the Newark mill to be tested.
Albemarle.-Incorporated at San Francisco, California, Maroh 21,
1869; l 2,000 shares; capital stock, $1,200,000.
Blair and Banner State.-At the bottom and on the west side of
the canon leading down between Eberhardt ·Ridge and Argyle Hill.
J nne 17 a shaft had been sunk through s~a.r and ore to a depth of 23
feet, and about 35 feet from the gulch a tunnel had been driven in
which had jnst tapped tlle shaft. ]'rom 32 feet of this tunnel 40 tons
of high-grade ore had been taken. That raised from the shaft was of
au inferior quality, being mixed with spar, but nevertheless milled at
the 1\'Ionte Christo mill $93 per ton. Ore shows on all sides in the tunnel. The rock is extremely hard. Ore was sent to mill July 10 at the
rate of 12 tons per day. At that date an easterly drift was run from
the tunnel, which catried ore; the surface cut running east from the
east face of the tunnel was down about 7 feet.
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Blaclc Hornet.-On south side, adjoining and parallel to the California.
The grQmHl is claimed by the latter company as being a part of its
ledge. The owners extracted considerable ore, and then bonde'l the
property for sale. The question of title was not settled up to July 10,
1869.
Bourbon.-June 1U, had a shaft down 28 feet~ from which au incline
31 feet long had been sunk. A fine body of ore was here met with, 20
tons of which were shipped to the Big Smoky mill.
Bro·mide Tunnel Company.-Incorporated at San Francisco, February 27,
1869; 30,000 shares; capital stock, $3,000,000; stock quoted July 3 at
$3 80. These tunnel companies are organized for prospecting purposes.
They select what is supposed to be a favorable location, aud then run a
tunnel into the mountain, expecting to strike some deposit of ore which
does not cross or has not been located on the surface. Snell deposits or
Yeins are called blind ledges, and if any are discovered by the workings
of such a company they become its property.
B ·n rns.-On Chloride Flat. Struck ore at 19 and at 30 feet depth.
July 10, commenced drifting southeast at a depth of 19 feet, at which
point they had t\vo feet of good ore in the shaft.
Consolidated Chloride Flett Oompany.-This company has one of the
best properties iu this region, aud conducts its business on as large a
scale as any company in Eastern Nevada. Their mines are ;tll situated
on Chloride Flat, in the southern part of Treasure City, near l\'fain street.
The Bank of California is generally supposed to be the prime mover and
largest owner in the company. The first rich discoveries made on
Chloride Flat were taken up by the Gennesee, Indiana, Stonewall, and
several other companies. The moment the rich ore was found a thousand other locations were made in the immediate Yicinity. Hundreds
of shafts were suuk and almost every one of them struck riel! ore. Soon
the theory was started tllat the ore in that section was deposited in
horizontal strata, extending underneath the whole flat, and consisting
of successive layers, oue underneath the other, separated from each
other by sheets of limestone. In the midst of 1he general excitement
the agents of the Bank, it is said, quietly began searching the records
of location. They soon found that about a dozen old locations W'"ere
made a year and a half before the excitement began, and that most of
these locations called for four or five llundred feet each way from the
notice, sufficient to cm~er the richest portion of the flat if they could be
ail consolidated into one company. They hunted up the owners of these
old cL:i.:us and quiet,l y purchased them all. When these preparations
\vere fully completed, they consolidateu all the titles into one company
and began work upon the old locations. WhereYer they saw a promising mine in the immediate neighborhood, within the radius of any of
their claims, they ran a drift into it immediately, and rai;t the occupants
out. By reason of this peculiar system of working they have the ground
eompletely honeycombed undel'neath quite an area. They have some
three thousand feet of tunnels already run and still the work goes on.
The ore is connected throughout aU these workings. l\1uch of the ore
is exceedingly rich; portions of it sometimes yield as high as eighty-fi,~e
per cent. of its weight in silver, or something like $~7 ,000 per ton. This
company employs more men and raises a larger amount of ore than any
other in tbe district. The force employed varies from one hundred and
twenty to one hundred and fifty men. The average daily ;yield is about
forty tons of ore. Nearly all of the ore is packed to the mill on mules.
The sight of the long trains filing through the streets, urged on by their
swarthy ctrrieros, would make a Spanish miner feel quite at home. The
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bulk of the workings are very near the surface, the greater portion being on the 30-foot level. The ore is hoisted through a dozen or more
<lifferent shafts, which also serTe for ventilation. The Geunesee is t.he
deepest shaft. It was down 145 feet July 10, and most of the way
through ore; good ore is found in the bottom. The intention is to
drive the shaft on steadily until a depth of 500 feet is reached. The
stock sells for from $12 to $13 per share. The company was incorporated in San Francisco, California, December 23, 18GU. Fifty thousand shares, capital stock $5,000,000; $12 per share would be $uOO,OUO
for the mine.
·
()ctlijornia.-This is the most noted mine on the south si<le below the
Eberhardt. It was bought from the original locators iu July, 1868, .by
John Moffet, and by him sold to one of the Stanford brothers, of California, in December of the same year, for $50,000 coin. At the timo
tllis price was paid for it there llad not been much over $1,000 worth of
work clone on it. 'rhe Stanfords began stripping the dirt oft' the ledge,
and very soon uncovered it for 400 feet in length, finding it very uniform in its course and width. The mine is situated about oue mile
soutll of the Eberhardt. It is 50 feet wide; hanging wall, red shuly
rock ; foot- wall, limestone. The ore is rich in chloride and bromide of
silYer. There is more of the latter present at this mine tllau iu any
other mine)u the district. The crushed ore, up to May 13, yielded from
$300 to $1,000 per ton. The course of the "vein" is east and west; the
dip 48° south. Much of the ore resembles the cinders of a blacksmith's
forge, mixed with ashes. The company has never employed a very large
force of men in the mine, as they have been busy siuce its purchase
erecting their mill at Eberhardt City-the Stanford mill spoken of in
connection with the Aurora South. June 19 they had 400 tons of ore on
the dump, besides 100 sacks of 175 pounds each of selected ore, wortll
$1,000 per ton. July 2 the last of 120 sacks of this rich ore was :::;hipped
to the Big Smoky mill for reduction. It was expected they would have
2,000 tons of the average-grade ore ready for the mill September 1.
The mine is worked by shafts and connecting drifts. Incorporated
January 29, 1869; 15,000 shares; capital stock, $1,500,000; 800 feet in
the location.
Comstoclc.-On south side, in :Mahogany Canon, below the Evening
Star and Banner. The compan.r owns three ledges, all in slate. A tunnel has heen rnn on the middle ledge. Some very rich chloride ore was
found, several tons of which have been smelted at Shermantown.
Constitut,i on.-On Pogonip Flat.-J nne 19, had a shaft down ::?D and an
incline 30 feet. Both are connected by a drift 30 feet in length. A flne
body of ore was exposed in the breast to the west, and about 30 tons
were ou the dump.
Copper Glance.-On Argyle Hill.-" Vein" claimed to be 100 feet wide.
The shaft, 55 feet deep, passed through three feet of good ore, at a depth
of 45 feet.
Crow 1V:ing.-On Chloride Flat.-The shaft is 28 feet deep.
Cora.-On Mazeppa Plat.-The shaft is 55 feet deep, and exposes ore
the same as a drift ouce forceu it north ward.
Cerro Pasco, on Radical Hill, has followed a beautiful foot-wall, with
an iucliue 49 feet deep, through a body of fair ore, the entire distance.
Charter Oak, belonging to the 'Vhite Pine Mutual J\i[illing and Mining
Company, is situated on the east side, toward the north end; adjoins
the Emersley, of which it is a continuation, and is almost due north of
the Hidden Treasure, and about 500 feet below the summit. _l\Iay 17
the shaft was 50 feet deep, and contained good ore all the way. A
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large amount has been reduced at their mill, in Hamilton, parts ofwh.i.ch
yielded $450 per ton. Some of the ore found at 50 feet depth Lab a
light yellowish green color when taken out, but on exposure to the sun
it changes to a purplish hue. The mine is owned in Philadelphia, and
was located June 10, 1868. It contains chloride and sulphide of silver.
The vein is believed to be 30 feet wide. July 10, 1869, the shaft was
down 70 feet. The north drift, in 12 feet from tlle 35-foot level, was in
$60 ore.
Casteel.-01himed to be an eastern extension of tbt> California. Struck
ore similar in character to the California on Juue 30.
Chester._.J uly 10, had out 20 tons $115 ore fi·om a shaft 42 feet deep,
located on a vertical ledge 3 feet wide.
Dell.-June 10, had eighty tons of ore on the dump; shipped 25 tons
three days before; was taking out about 4 tons daily. Tile sllaft is round
and vertical, 20 feet iu diameter, and 24 feet deep. A drift to the north
was in 14 feet in a large body of fine ore.
Double Eagle.- Property of the White Pine 1\intual Milling and :Mining
Company, near Virginia t:;treet, between Main and Union. Found good
ore at a depth of about 20 feet. The shaft it:< being sunk deeper.
Doran.-Owned by Pogonip Silver Mining Cornpauy, .J. H . .Jlnrph,v,
superintendent. Struck ore at 38 feet, whicll ranged from $~3() to $7~~
per ton. Drifted on this awhile, and then continued sinkiug. Tile Yeiu
stands nearly vertical.
Dreadnaught.-On south side, near the head of :Mahogany Calion, on
the eastern slope of Eberhardt Ridge. July 3, had a shaft ~0 feet deep,
between smooth walls 7 feet apart, and nearly verticaL Quartz and
some chloride are found in t,h e bottom .
.Eberhardt.-This being the leading mine of a district which is attracting so much attention, a full description of it will be given here.
Just at the south enu of the summit of Treasure Hill seems to have
been an immense break rmming east and west across the strata. A
chasm 200 feet wide was opened. The ground to the south of this
chasm is several hundred feet lower than that immecli~~tely 11orth of
it, and lies for . some distance comparatively level. In this ehnsm the
Eberhardt mine i~ located. The deposit of ore and gaugue fills the
whole of the opening u1ade by the break. The gaugne is composed of
limestone, quartz, aud spar. The ore proper is very irregularly deposited, lyiug sometimes in horizontal sheets, oecurrillg at other times in
the shape of large pockets of aU shapes. Large lumps of pure chloride of
silver, some of them weighing over a hundred pounds, are found so pnre
that a nail may easily be driven into any part of them, the same as into
a bar of lead. A sil Yer coin laid upon these pieces and struck smartly
with a hammer or sledge will leave its impression as distinctl,y as a seal
on soft wax. While tllere is a large amount of this exceedingly rich
ore, there is a hundred times the quantity of ore of ordinary richness,
say worth $100 per tou, and this, like in all mines, must l>e, of course,
the main reliance for the profitable working of the miue in the fntnre.
Tlre ore was fouud verv near the surface. The first '-vork done waiJ
altogether by open cuts ~mel sinking directly on the surface, tlte same
as in a stone quarry. Hundreds of thousands of dollars were taken out
in this way. Then shafts were sunk and drifts run. The main shaft, is
down now about two hundred feet; it shows no particular Yariation in
the manner of deposition of mineral. No bodies of ore eqnal to that
cut by the first workings were found in the shaft. Of coiu·se, this does
not at all go to prove that there are no other such bodies in the ledge,
simply because there is no paTticular reason for their occurring at any
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particular place except the fact tba.t cavities large enough to contain
them must have existed at the time the ore was deposited. The location of these cavities is accidental, and though one shaft udght be sunk
one thousand feet without striking one, another shaft a few feet distant
might cut numbers of them. Probably the best way to find them is to
follow the threads of mineral through the vein matter, which probably
conneet the larger bodies. On June 19 the mine was employing eighty
men, twenty-one of whom were emplo;yed on dead-work. Tweuty tons
per day were being taken from the face of the bill and fiye tons from
the mine; twenty of which were only sent to the mill. The Keystmw
shaft on the north wall was down 200 feet and was still in good ore.
A drift driven a <.listauce of 180 feet west from this shaft showed ore the
entire length. The Blue Bell shaft on the south wall was down 1!)0 feet.
July 3 the mine was sending 22 tons of ore to mill per <lay. About the
same amount was raised. Seven tons of it (very rich) were daily taken
from a chamber immediately north of the Blue Bell sbaft. Th]s cllalll ber
was then 100 feet long, 30 feet 'vide, and 13 feet high; its base being 40feet
from the surface. The south wall is nearly perpendicular,:while the north
wall dips south at an angle of s2o. The drift running west along the
north wall from the Keystone shaft is 80 feet below the surface anll was
(J nly 3) 180 feet in length, showing a seam of clay about two inehes
thick along the wall. At that time wm·k was suspended on the drift.
From the same level in this shaft a drift was being pushed south in
the direction of the Blue Bell shaft with which it iH iutended to make
another connection on that level. From the Blue Bell shaft on the
south wall, at a depth of 187 feet, another drift is being run north to the
Keystone shaft. Tllere will then be three connections from the north to
the south wall, a distance of 200 feet between the Keystone an(l Blue
Bell shafts, viz: at the respective depths of 40, 80, and 187 feet. July
10 the usual amount of 22 tons per day was still being sent to the mill.
At this date they bad 100 tons at the mill and over 300 tons on the dumps.
Theeapacityof the company's mill at Shermantownis14tonsperday. In
the Keystone shaft a large body of high-grade ore is met with at a depth
of 165 feet, whilA the bottom is also on ore, less concentrate(} but of
good qnality. This shaft "ill not be sunk deeper at present, as the
depth already attained is very trying to a common windlass and rope.
The Eberhardt was tho first mine in vVhite Pine to reduce the wages
from $5 to $4 per day. This was done in .July, 1869. A strike and
some trouble for a few days followed, but order was soon restored. The
mine and mill were incorporated in San Francisco, California, March 6,
18G9; 120,000 shares; capital stock, $12,000,000.
E1)ening Sta.r.-South side, in Mahog~my Calion, near Blair and Banner State; incorporated; 40~000 shares; capital stock, $4,000,000. Ledge
was stripped to a width (or length) of 140 feet an<l no boundaries found.
In general appea,rance it resembles the California, but the ore is different
an<l seems to be richer. It is spoken of as the largest compact ledge
in the district. June 2G, had a cut 30 feet long, 12 feet wide and 9
feet deep in ore, in which horn-silver was freely distributed. The company, as at present organized, is a consolidation of t~)e l:!Jvening Star
and Mahogany mines. Mr. Greenleaf, formerly of the California mine,
is conducting the works. Up to July 10 the workings were most satisfactory.
Eastern Slope Tnnnel Oompany.-East side of Treasure Hill, about.
800 feet below the summit and directly opposite Treasure City. Location made December, 1868; work began March 2,1869. May 30, in 1.30
feet. 1,he first 100 feet passed mostly through slate, which, in soille
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places, was very hard, in others, damp and soft. June 16, the seeond 100
feet were completed. The tunnel here passed through a formation of
limestone, mixed with spar. Here and there Rmall cavities exist in the
limestone, and extensive seams intervene between the rock and spar.
The mouth of the tunnel is east of the main line of upheaval of Treasure
Hill, as shown in the tunnel, where, for the first 100 feet, the rock dips
east, and then chqnges to the west, dipping with the body of the hill.
Cost of tunnel, $15 per foot for the first 150 teet, which is cheaper than
common. Incorporated in San Francisco, California, February 7, 18GD ;
10,000 shares; capital stock $1,000,000.
E:x:celsim·.-Nort.h end, below the :M ammoth; 800 feet. Located December, 1868. Owned by Dunne, })ioffett & Freeman; 8 feet wide; dips
·west 3oo. Has all the appearance of a fissure vein. Sl.tmvs a fine body
of vein matter, principally composed of spathiferous breccia, mixed with
angular fragment!il of silicified limestone. Ore assays from $JO to $5,000.
Chloride of sihTer (horn-silver) is found in it, which Ydll assay $20,000
to the ton. The location is exceedingly favorable for working.
Excelsior.-On the west side, toward the north end, below main street,
and just below Hice's toll-road; 800 feet. Located November 12, 18G7.
Ledge runs east and west; stripped 250 feet. On the east end of tb is
stripping, a drift bas been run about 20 feet along the ledge. Abont
40 feet west from this, a drift is being pushed north into the ltill, the
bottom of which is in veiu matter, quartz, and spar, for its entire length,
48 feet. The ledge is nearly horizontal for some distance in, appearing
to dip at a greater angle toward the western end of the claim than elsewhere. There are three north U.rifts from the east and west eut, only
one of which is being pushed at present-the most easterly. The other
two are in, one about 25 and the other 20 feet, both on the ledge. Considerable low-grade ore has been taken from the mine. Incorporated;
capital stock $1 ,600,000.
Eclipse Consolidated, (Eclipse and Unuxtillc~.)-June 2G, had 500 tons
of ore out, 5 tons of which were sacked for shipment to San Francisco.
This lot was estimated to mill over $1,000 per ton. Mai11 shaft, 75 feet.
Passing through a fine body of ore at the surface, it penetrated solid
limestone for 50 feet, and again struck into ore. It is now being Jmslled
with the intention of sinking to a depth of 200 feet. East drift in 93
feet, all the way through vein matter, mineral, and spars. South drift
in 70 feet; July 10, the shaft had reached a depth of 82 feet, and struck
some rich ore in the bottom.
Emersley.-East side, below Hidden Treasure, south of Charter Oak,
(another location in the same vein.) A. very large vein running
north and south, and dipping west, 800 feet iu the location. June 2G,
was reported to have been sold East for $80 7000. It is considered to be
well worth the money.
Eggleston & Brown.-Located .July 22, 1868, on north end; July 3;
an incline t0 the west had followed down on the foot-wall at an angle of
45° to a depth of 23 feet, where vertical sinking was commenced, the
ledge being found to stand perpendicularly at that point.
Glacier.-On the hrO\Y of the mountain at the commencement of the
southern slope, directly west of the lDberhardt, and commonly thought
to be in the same transverse fissure, the ore resembles that from the
Eberhardt. Location 1,600 feet, beginning at the westerly line of the
first west extension of the Eberhardt. Bordering it on the north is a
huge limestone cliff which forms tbe north wall of the great Eberhardt
lode, and which there is every reason to think constitutes also the north
wall of the Glacier. The mine is owned principally in the East, being

158

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

the property of the \Vhite Pine Mutual 1\filling anLl 1\'Iining Compan3-,
and work is being ·d gorously prosecuted. June 1D, had a ~-3.'3- foot shalt
in a 10-foot body of fiue ore. The incline from the west was (bwn 20 feet
between two well-defined wells lined with clay; but tile fissure seemed
to have lost its ore near the surface, which had given place to fragments
of limestone and spar. Next to the north wall in the incline, ore aud
more compact vein matter was appearing. June 26, th~ incline was down
along the north wall 14 feet, still in hard limestone with seams of spar.
Gold Hill.-J une 1D, had penetrated a ca.!_) of limestoue with a 12-foot
shaft, and struck a body of good ore.
·
Georgia,.-Mahogany Canon, on south side.-June 19, had a ·cut along
the ledge 140 feet, shaft 35 feet, and a few tons of good ore on the dump.
J nne 26, struck good ore at 38 feet in the shaft.
Great Union 1 ~tnnel Oo1npany.-Three thousand feet square. Located
February 22, 186D, on east side, 2,000 feet below the summit, opposite
the center of Treasure City. Incorporated in San Franeiseo, California;
60,000 shares; capital stock, $6,000,000. Some of the heaviest capitalists
of San Francisco are the locators. Tunnel was iu 100 feet J uue 15, and
work going on.
Good Omen.-East si<le, on Pocotillo Flat, just south of the PoeotiUo
mine. June 19, was idle, with rt small quantity of good ore on the dump,
which was taken from the west drift at the bottom of a 16-foot shaft.
Gua1·dian.-East slope above Pocotillo Flat, a little north of the line
of the Eastern Slope Tunnel Company. ,July 3, had a cut of 18 feet,
bottom and sides in good ore; 6 tons on the dump. It is a "protection'' location of the Sentinel mine; both owned by . the same parties
and treated as one property. J nly 10, was building up a large dump of
pay ore. Had a shaft down 12 feet, and intended to begin work on the
Sentinel shaft soon.
G,ra,tta,n .-July 3, was taking ore (mixed with base metal) from a 30foot breast.
Hidden Treasure.-This was the first mine discovered on Treasure
Hill. The locality rms shown to A. J. Leathers, the blacksmith of the
Monte Christo Company, by an Indian. But the unusual formation of
the deposit bewildered him so, that for fear of missing the leuge, he
did not locate his claim until the middle of September, and not before
he had drawn 1\1r. 1\1arcband, the superintendent of the Monte Christo
Company, into the secret.
·
When the Eberhardt and other mines were discovered, the excitement
began, and the district was soon filled with people. The Hidden Treas. ure still holds its rank as ouR of the first mines in point of value as well
as discovery. It is worked mainly by open cuts, and the deposit lies
between a stratum of clay slate above and limestone below, its dip
necessarily following that of the strata on the hill. It crops out
on the east side of the summit very near the crest, and at that place
lies quite flat. It has been stripped for 600 feet in length, an<l mauy
large excavations have been made. The ore abounds in horn-silver,
and as at present opened the mine can easily raise 100 tons per day.
The shipments during the past summer have varied from 10 to 40
tons per day, most of which were packed on mules. It is difficult to
give the thickness of the 'Tein ; one cut run across it seemed to indicate
a width of D7 feet, but that inference was based upon the supposition
that tho dip was forty-five degrees. If the angle of the dip should be
·less, as is almost certainly the case, the length of the cut would give the
real thickness of the deposit considerablJr too high. However, the
vein is large enough to satisfy the most rapacious company which
1
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ever mined for silver. A tunnel was in, on June 26, 98 feet. Surveys indicated that 52 feet more would strike the ledge at a (lepth of
200 feet from the surface, but this is again based upou what is
probably a false supposition of the dip. The open cut bas been run
across to the west or hanp:ing wall, and the whole body of the ledge thus
exposed is being breasted to the south by open work. July 10, the south·
breast was not yielding as well as it had been, but a, new deposit was
found west of what had been supposed to be the west wall. A suit is
pending for a large portion of this mine. The locators of the Hidden
Treasure complied with the laws of the district in putting their notice
on the ground, but it is claimed that they did not cause the same to b~
recorded for a long time after the ten days which are allowed by law
from the time of posting the notice. The locators of the Rathbun mine
near by, thinking they had a point on the Hidden Treasure in this, ran
their claim over a portion of the Hidden Treasure ground (I think about
four hundred feet) and got their claim recorded first. The Hidden
Treasure being in possession, instituted an action to quiet title, thereby
compell:lng the Rathbun men to go to their proofs and defend their claim
or forever after hold their peace. The Hidden Treasure men, while they
admit the patent fact tha;t their notice was not recorded in time, claim
that it was delivered to the recorder before the Rathbun notice, and that
it was mere inadvertence in the recorder to enter the Rathbun notice
out of its order, aud that they cannot be made to suffer for this fact.
The matter will probably be compromised after a strong show of fight
on both sides, as it is very dangerous work to litigate at title in White
Pine where so much is involved. Both parties are generally taken very
much by surprise by the testimony introduced before they get through.
It is astonishing how witnesses will turn up who happen to know always
just what is necessary to suit the particular wants of the case. The
stock of the Hidden Treasure stanch; pretty firm at $30 per share. There
are 16,000 shares, which puts the present market price of the mine at
$480,000.
Hidden Treasure Consolidated is the first extension north of the Hidden Treasure. It has been pretty well prospected and the ledge uncovered about one hundred feet. June 4, they had 50 or 60 tons of ore on
the dump, which resembled that from the original. Two inclines are
being sunk with satisfactory results. The ledge irnproves, so far, in
width and appearance, aud there is scarcely room for a doubt that it is
the same "contact vein" opened in the original, as it rests on the same
bed of limestone and has the same clay slate above. There is no indication between the two mines of any disturbance. J nly 10·, the mine was.
looking well; both shafts had got into fair ore. The incline was <lown
60 feet, at which depth a winze had been sunk eight feet in a mixture
of limestone, quartz, and spar stained with chloride. North shaft down
15 feet in ore. Incorporated.; 12,000 shares; capital stock, $1,200,000.
Stock holds pretty steadily at $2 50 per share.
Hiclden TYet~sure South.-vVorking steadily with good returns.
HoYseshoe.-South side near Mazeppa. May 9, opened a splendid.
breast of horn-silver. The incline is down 71 feet, pointing toward
the Mazeppa; all the way down it is on a good foot-wall and through
good ore. This foot-wall is said to be the finest in the district,; it dips
fort:Y-seven degrees. The ledge is se\",.en feet \vide aud. a model f(Jr
compactness and uniform grade of ore. The bottom of the incliue
rests against limestone, 12 feet of which separate the Horseshoe from ·
the Mazeppa shaft. On.,June 26 ten tons of good ore were on the clump.
Herman.-J nne 26, had a shaft 40 feet, following the hangiug wall.
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Here a turn was made through the wall into the ledge, anll 20 feet of
good ore were penetrated. The east shaft in the foot- wall is claimed to
show the ledge to be 80 feet wide.
Hydrogen.-South side on a ridge east of the California. Shaft 22 feet
dowu a slightly-inclined hanging wall, smooth as sheet iron. A drift has
been run teu feet northeast fi.'om the bottom of the shaft through a mixture of limestone and black spar.
Hemlock-July 3, was sinking and drH'ting in ore. Fifty sacks 'Yere
on the dump and a large body in sight. July 10, was running a cut east
H.ud west, south of the shaft, which showed ore of good quality within
three feet of the surface for its entire length.
Hornet.-A few hundred yards west of the toll-house on the road from
Hamilton to Shermantown, One thousand feet; sold in the winter of
1Du8-'G9 for $3,000. Was working well May 20, 1869, and work going
on. TllC ores are chloride and sulphuret of silver. The mine is said to
be entirely free from conflict of title with any other claim. July 3, had
an incline down :35 feet, and a large quantity of fair ore on the dump.
Indust1·y.-Ou JYiain street, near tile south end of the summit above
Chloride Flat; incorporated at vVhite Pine; 20,000 shares; capital stock,
$:3,000,0HO. It is the pioneer home incorporation at White Pine. In the
week ending J nne 10, 186D, it shipped bullion to the amount of $5,312 38.
The shaft at this date was down 35 feet, where a large chamber has
been opened in a fine body of ore. The fineness of the bullion from this
ledge is remarkable, one bar assaying .989 and three bars .991, or one
above the government standard. At this time the mine was raising
8 tons daily, which were shipped to JYicCone & Dunn's mill.
July 26, it, was raising 10 tons daily; $1 per share was offered for the
s~ock in the board. The force was increased. June 30, the jirst dividend was declared. A threatened contest of title with the Nevada Company was, during this week, avoided by compromise, without expense
to either company, and the Industry title was at that time considered
unclouded, and the boundaries established and admitted. July 10, yielded
5 tons daily, and had 35 or 40 tons on the dump. Three breasts were
being pushed on the 35-foot lever to the north, east, and west.
Ind,i anapolis.-July 10, had a shaft down 73 feet, from the bottom of
which a drift was run 13 feet north aeross the led.ge, through quartz,
which carried some ore.
Ince Hall.-East side south of Pocotillo Flat. Shaft down 41 feet on
.J nne 26. Some goou ore struck.
John Dare.-East side, on the upper or western Pocotillo Flat, or
rather above the fiat. A large shaft was originally sunk on this mine to a
depth of 25 feet, from which a quantity of good chloride ore was taken,
but the location not being favorable for working, a cut was commenced
lower down the hill on a level with the bottom of the shaft. It was an
open cut for a distance of 20 feet into f,h e hill, when a drift was commenced. July 10, cut and drift were in 27 feet, leaving 17 feet to penetrate to the bottom of the shaft. The principal place of business of the
company is San Jose, California.
Johnson .T unnel.-July 3, was running for the Relief and Cuyahoga
ledges. Open cnt 28 feet into the hill ; from this point a tunnel was in
46 feet.
Keblcth.-The most elevated mine on Treasure Hill. June 26, the
shaft 26 feet deep, exposing some pay ore. It is the property of the N ationall\Iilling, Mining, and Tunnel Company, and the National Tunnel
starting- in on the eastern side of the hill on a level with the Eastern
Slope Tunnel Company's works. is driving, among others, the ledge of
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this company. This mine is located 9,260 feet above the sea. Jul)- 10,
ore of improved quality was mined. Shaft was 32 feet deep.
Leviathcm.-Eastern slope of .Argyle Hill. June 26, was taking good
ore from a shaft 26 feet down.
Lincoln.-J une 26, shaft was 50 feet deep. Two drifts are run from
it, one at 25 feet depth, (in 15 feet,) the other fr(lm the bottom, (in 14
feet,) both following 'the ledge between the walls.
Lexington.-In the first sag of the Eberhardt Ridge. Shaft 40 feet
deep. July 9, was sinking the shaft deeper.
Mazeppa.-On the south side, below the California, and southeasterly
from it, in the calion leading to Eberhardt City. It is considered one of
the leading mines of that neighborhood. June 19, was working in rich
ore. An incline from the old shaft had reached a depth of 28 feet, where
a 9-foot breast was being pushed into the rich ore. June 26, the prinCipal work was done at a depth of 23 feet; on this level a breast 15 feet
wide by 8 feet in height had been pusbed 15 feet to the north in a large
body of good ore. To the west another breast 15 feet broad by 12 high
had been driven 20 feet, descending gradually with the dip of an apparent foot-wall which is, in fact, only a stratum of limestone separating
the upper deposit from one beneath, which has been cut by the shaft.
The west breast was all ore, saye tl1e limestone under foot, and of a
higher grade than that in the northern one. The principal work was
then being clone west, and the intention was to broaden the breast into
a vast chamb~r, with sufficient pillars left to secure the roof. July 3,
sinking in the shaft was continued with the intention to go down 40 feet.
The west breast, 23 feet in, was being cleared preparatory to sinking an
incline. Work in the north breast was stopped. · The in.t ention was to
open another chamber at a depth of 35 feet beneath the layer of limestone, on top of which breasting was then carried on. The shaft which
bad penetrated this stratum was in good ore July 10. The west ore
breast had been followed to a point where the limestone stratum ueneath (penetrated by the shaft) had changed into a reel conglomerate
of lime spar and quartz, carrying chloride. Workings showed the ore
under this stratum continuous and good. This Mazeppa is not incorporated. The incorporated Mazeppa quoted on the San Francisco stock
board is an undeveloped extension.
Mc~hogany.-South side, 1,500 feet below Eberhardt. This company is
a consolidation of the Stewart, Evening Star, and Mahogany ledg(js, the
Stewart and Evening Star being about 500 -feet above. June 19, had a
10-foot drift leading from a 30-foot cut into a rich body of horn silver.
Mecca.-J une 19, shaft, 25 feet, thence a drift 8 feet through ore ; 28
tons of ore on the dump.
Manhattan.-Western slope of .Argyle Hill, owned principally by T.
J. Murphy, former owner of the original Hidden Treasure. Two parallel
inclines were first sunk 80 feet deep on the foot- wall, then conneeted at
the bottom by a drift from which rich chloride and stelefeldtite were
taken. Ledge claimed to be over 100 feet wide. J nne 19, had 20 tons
of ore on the dump. June 26, working force was 25 men.
Mechanics.-South side between Eberhardt and California. June
26, shaft 42 feet deep.
.
11fisolony Tunnel.-J uly 3, was in 51 feet, inclining downward. It
showed some quartz and spar on the north side near the face .
..~7J!IcLane.-July 3, had a tunnel 50 .feet loug and a winze of 23 feet in.
depth ; still in limestone.
Mammoth.-The leading mine on the northern slope of Treasure Hill~
(the Virginia not being exactly on this slope.) This ledge was locatecl
H. Ex. Doc. 207--11
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in July, 1868, but was afterwards sold by the original locators to a Sa~
Francisco company, and is .now owned and incorporated by them. Th
dip and strike of the vein is similar to that of the Hidden Treasure an
the principal mines of Chloride Flat. The width of the vein is as ye
unknown. The company, in order to ascertain the width of the pa
streak, have sunk seven shafts, one' above the other, each shaft being
from 8 to 20 feet in depth, and have struck good ore in each. A crosscut has been made, running immediately on the top croppings of the
vein, but as yet not across the ledge. From the number of shafts sunk
and the cross-cut run, it is believed that the ledge cannot be less than
300 feet in width. There is ore enough now in sight to warrant the
company in any expenditure for mills or improvements on the mine.
A daily force of 15 men is at present (Jurie 3, 186!)) employed in
taking out ore. Not less than 200 tons of ore are now lyin g on the
dump. Quite a number of assays have been made, none going under
$100 per ton, and some as high as $1,000-the ores showing an abundance of chloride. As work was only commenced in February, 1869,
considering the inclemency of the weather, great progress h as been
made in the way of developing this mine. The company t hink the
amount of ore now on the dump will warrant them in erecting a milL
James McQuaid is superintendent. The Mammoth is well and t r uly
named, being not only of immense width, but having thousands of tons
of ore in sight that .will mill from $100 to $500. Incorporated; 3G,OOO
shares; capital stock, $3,600,000; stock stands about $2 ·50 per sh are.
'.rhe Shebo,ygan, a somewhat noted mine east of Mammoth shaft, was
lately absorbed by the Mammoth Oompan,y.
Noonday.-On Chloride Flat. J nne 26, had a drift south 200 feet, with
a cross-cut 100 feet from the mouth. '11he latter runs 40 feet east and 15
feet west from the line of the drift. Many other cross-cuts, shafts, drifts,
and winzes have been run. J'uly 10, extensive prospecting was carried
on, with good result.
Nightingale.-J une 26, had a shaft down 40 feet through black spar
and some ore.
·
Nctpoleon.-J une 26, a tunnel 37 feet long and a winze at the end 24
feet deep, were in vein matter.
National T~tnnel.-(See Keblah Mine.)
Oakland North.-On Lower Chloride ],lat. July 3, shaft wa~ 30 feet
deep, ·at which depth a drift was run east 12 feet through ore.
Oakland.-On south side, a few hundred feet west of l\1:azeppa, and
about 2,000 feet south of the California; located December 20, 1868.
July 3, the shaft was 47 feet deep in 4 feet of quartz and chloride.
Old Ned.-July 10, had suspended operations in the south drift, (34foot level,) and had commenced drifting in the same dii·ection on the 50foot level. In the 34-foot drift the ledge was standing almost vertically.
Omega,.-Northern slope on a line between the Hidden Treasure and
Mammoth. June 26, the shaft was down 85 feet in 5 feet of ore, mixed
with black spar and quartz.
Othello.-(See l.>ogonip and Othello.)
Pogonip and Othello.-On Pogonip Flat, at the south end of the
summit of Treasure Hill; located November, 1867. Several locations in
this Yicinity have been purchased by San Francisco capitalists, and all
consolidated under the name of Pogonip, (the Piute Indian word for
fog.) Sometimes the claim is spoken of as Pogonip and Othello, the
Othello being one of those locations. Some wonderfully rich strikes
have been made l>y this company, and the mine is considered one of the
leading ones. June 19, h~d 300 tons of ore out awaiting the completion
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of the company's mill, which was expected to start up about the 20th of·
July. The entire 800 feet of the claim had ,been cut through, and rich
ore was found in all parts of it. N o·r th incline 20 feet deep; middle and
main shaft 20 feet, with a drift to the north 25 feet, leaving 35 feet yet
to connect the two shafts.
The south line shaft was down 18 ·feet, and from this a drift ran north
20 feet, all the way through ore. A.ll these shafts are upon a line, while
the Othello shaft is 30 feet west, and was then 30 feet deep. Two drifts
were being run from the Othello to strike the main drift connecting the
other shafts. The, ore from the Othello is exceedingly rich. June 26,
the stock of the company had been listed by tbe board in San Francisco, and quoted at $16. A. body of rich ore was struck in the north
shaft, resembling that from the Othello. July 3, stock opened at $20,
closed at $19.
Pocotillo.-East side, south end, on a flat of the same name. Quite
a noted mine. . Work was suspended for some time, on account of litigation. Resumed June 19. July 3, stock stood at $8; 14i} tons of ore
worke<l at the Treasure mill gave a pulp assay of $2~5 to the ton. This
was from the original working of the mine. Workings about this date
disclosed the fact that the main body of ore lles sout11 of where the mine
was first opened and pitches north. ·The old pit (first workings) is abot1t
15 fee·t square and 12 feet deep. In the south face the ore is ricb 1 7 feet
up from the bottom, but dips towards the north at an angle which
brings the rich stratum to the bottom at the north side of the pit.
Phil. Sheridan.-East side, at the foot of the slope toward the north
end, at the foot of Treasure street. .July 3, working in $119 ore.
Post-hole.-On south end of Chlonde Flat. June 19, had 30 men engaged. Shaft 24 feet, drift east and west 78 feet . . Raising 10 tons daily,
which milled from $100 to $600. June 26, had added 5 fPet to its east
and west drift, on the 24-foot level, and raised and shipped 5 tons daily
of $100 ore; 50 tons still on hand. July 3, had sent 101 tons of ore to
mill during the last week, wbich averaged, second clas!S $150, :first class
$350. This company has traced out the Alturas, and is now running
that shaft also, taking out 7 tons daily from a breast 20 feet wide,
extending along the connecting drift. J nly 10, extracting and sending
to mill 10 tons per day, and drifting north and south in ore on the 25foot level. No richer ore has ever been found in "\Vhite Pine than that
taken from the Post-hole. The mine stands among the very first on
Treasure Hill, but there has been great uneasiness felt about the title,
on account of a claim made by the Nevada Company, which is said to
have an older location. On the 30th of J nne the following notiee was
published in one of the local papers as an item of news:
"CoMPROMISED.-The Nevada, (Treasure Hill Mill and Mining Company,) Industry
and Post-hole mines have come to an amicable adjustment of title, by which the three
go ahead with work without further danger of litigation. The Post-hole and Industry
each made a separate arrangement with the owners of the Nevada, and everybody is
satisfied, so far as we know, except, perhaps, the lawyers,"

Bnt whether that arrangement gives the Post-hole its ground or ·only
permission to work it six months or less, the notice does not state, but
wherever the title goes it takes with it a wonderful mine.
Pasco.-J une 19, shaft, 35 feet; good ore, which was sacked for shipment. July 3, sent 10 tons of ore to mill, and had as much more on the
dump. Drift southeast from bottom of shaft, 12 feet, through good ore.
Paris.-July 10, struck a body of good ore on the south side of the
incline.
Pennsylvania.-On summit of ridge south of original Hidden T1;easure,
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400 feet in the location; located July 22, 1868 ; at work July 3, in a cut
on the north line of the claim.
Rattler.-In the southern part of the town, near Main street, in the
neighborhood of the Post-hole. June 19, hau 33 men at work; shaft
down 35 feet, 11 feet in ore; driving a breast north 8 feet high, 20 wide,
all in ore, and drifting west at the same time. East drift in 6 feet, with
the whole face in ore; 120 tons ore on the dump; 9 tons hoisted daily,
and about the same amount shipped.
R(rvell.-East side on Pocotillo Flat next south of Little Phil. Sheri..
dan. J uue 19, struck ore at 15 feet depth.
Rathbun.-At work June 19. Shaft closed to outsiders. Stock sold
in local board during the week at $4.
Red Jaclcet.-N ear the Eberhardt, said to be about 30 feet wide. J uue
26, shaft 8 feet in decomposed spar and red quartz. July 8, shaft 18
feet in black spar and quartz, having passed through the red rock and·
3 feet of decomposed spar and apparently reached a solid formation.
Sagebrush.-On Main street. July 10, opening new levels at 35 feet
depth and sinking. A drift was being run to the Post-hole for air.
Hunny Siile.-J uue 26, still drifting east ~tnd north from the east shaft
at the 36-foot level. East drift in 12 feet with some ore. The north
drift struck a curious formation, a large mass of fine powder resembling
ashes, and containing a large percentage of chloride; 25 tons of ore
on the dump.
·
Silver Wave.-In the northeastern portion of Treasure City, among
the private residences, a little southwest of the south workings of the
original Hidden Treasure. July 3, was quite active in the board opening at $13, closing at $10. Two shafts 100 feet apart, the west one
down 23 feet through slate, temporarily closed, and the east shaft down
40 feet with a drift on that leYel running west of north, in good ore; 20
tons on the dump.
Saskatchewan T'unnel Cornpany.-On Bromide Flat, back of Hallock &
J\!feyer's store, ancl100 yards down. June 19, in80feet, from which point
a winze has been sunk 40 feet, (120 feet from the surface.) A large
amount of ore is in sight and some on the clump.
Seconcl of llfay.-Northeasteru slope Pocotillo Flat, June 29, shaft 25
feet; vein, 12 feet wide ; 25 tons ore on the dump.
Spring Hill and Eldorado Company.-J uly 3, shaft 47 feet; drift from
bottom, northeast, 12 feet.
So'ltthern Slope Tunnel. (Chloride Tunnel Cornpany. )_.July 3, in 70
feet, through limestone ; expected to reach the ledge (which was stripped
on the surface) 30 feet further in.
Silver Yault Tunnel.-East side, a little north of the Great Union
Tunnel, favorably located and work progressing.
.
Treasure Hill111ining and Milling Company.-This company owns the
Big Smoky mill at Hamilton, and two valuable mines on Treasure _H ill,
the Nevada and the Summit mines. The two jointly work ·65 I!leu
by the clay, besides doing a good deal on the contract system. · Summit
has trro shafts, 30 feet apart; Ne-vada .two shafts, all in good ore; 40
tons of ore raised and 35 shipped daily. This company also owns the
North Iceberg, upon which they are sinking a shaft. J nne 26, cut on .
Nevada in 80 feet, leading into an ore chamber 80 feet in length and ~iO
feet in width, in which breasting was going on in high-grade ore. ·T he
end of the cut next to the chamber is 12 feet deep, and the "vhole mass .
is ore. Ore yield, 40 tons per day ; about the same amount is sent to the
mill daily. North Iceberg shaft down 24 feet, and west drift commenced.
July 3, still shipping 40 tons per day, and raisiug about the same. July
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10, raising30 tons daily. Two shafts down on North Iceberg, connected
at the bottom with a drift.
Ut,ile Dulce.-Shaft, 34 feet in quartz and spar.
Virginia.-One of the foremost mines, on the west side of Treasure
Hill. A thousand tons of good ore in sight and on the dumps last June.
Full statistics of mine promised me by the superintendent, but not received.
·
Victor.-A short distance north of the Horseshoe. June 19, about
100 tons ore on dump. Shaft, 50 feet, the last 10 feet in good ore.
lVard Beecher.-Main street, south end, near the Auroras. June 19,
shaft, 56 feet. June 26, shaft, 60 feet, coming into good ore. July 3,
shaft, 73 feet, drifting.
Ward Beecher South.- Adjoining above. J nne 19, incline, 50 feet .
.June 76, incline, 76 feet; was expected to break into the Earl tllat night.
July 3, drifting from 40-foot level toward Napoleon Tunnel.
l'Vest Point.-Pogonip Flat. Location 1,000 feet west of and near the
Pogonip and Othello. Ore resembling that of those mines; found in
channels and layers divided by reefs of hard limestone. June 19, had
several cuts and a main shaft 40 feet deep, from which considerable fine
ore bad been taken. June 26, drifting northwest fi·om the 40-foot level
in the main shaft; large amount of fine ore in sight. July 3, northnorthwest, drift on 40 foot level of the main shaft was in 13feet. July
10, drifting east in ore 10 feet from the north end of the surface cut.
Wabctsh.-J nne 26, had some good ore sacked for shipment and a
large body in sight in the ineliue drift to the north.
lVhite Eagle.-J uly 3, shaft 35 feet; at 30 feet a drift south-southeast
started.
It is not pretended that the foregoing include all the mines on
Treasure Hill which are worthy especial mention by reason of their
;yield, amount of work done on them, or general advantages and prospects, nor that some that will be mentioned afterward, under tlle general llead of other White Pine mines, are not of more impor:tancP. than
some of those mentioned above. Those given in the foregoing list are
the ones on which most work was done during the spring and summer
months of 1869, and for this reason they are grouped together.
Btdlion Hill.-This is the name ofa newly discovered series of ledges
about two miles west of Hamilton, and a short distance south of the old
toll-road leading clown the canon. It was discovered as early as lVIay,
186!l, but was kept quiet untj] about 200 locations had been made. It has
since raised a great excitement, and is not considered second to anything
in vVhite Pine. It has a great advantage over Chloride Flat, as far as
climate, wood, and water are concerned, and is generally considered
equal to it in the deposit of silver ore, as far as its area goes. The principal locations are the Bullion ledges, numbered fi·om 1 to 10 consecutively, the Sentinel and Bullion Guard, series of equal number. ..Tohn
lVIoffet, late owner of the California and West Eberhardt, (which last
named mine he sol<l in January, 1869, for $85,000,) is the principal owner
in the Bullion Hill mines. It is reported that the Chicago hundred who
visited vVhite Pine in July last, invested heavily in Bullion Hill.
. JJJ(ntnt Ophir·.-This is the~ame of a new an<l very promising mining section, which is situated on the western slope of vVhite Pine Mountain, a little south of west from Shermantown, at a distance, by a rough trail directly
oyer the mount,ain, of three miles and a half. It is easy of access, however,· by following the road around the southern point of the morintain,
wllich increases the distance to about ten miles from Shermantown.
Tllere are 12 mines in the district, upon which the most flattering dm~elop-
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ments have been made near the surface, namely, the Little Amador, Cutter,
Black Diamond, Nosano, Shiloh, Kern, Locomotive, Atchison & Davis,
Margaret, Caroline, Buena Vista, and another, the name of which I failed
to note. The Little Amad.or was the first discovery made in that vicinity, and was located May 5, by a company of Swiss miners, composed
of Philip Siebenthaler, J. Forster, D. Teuscher, Joseph Wasescha, P.
Reedy, and J. Ott. There are 1,200 feet in the claim, and for about 700
feet the ledge can readily be traced. The ledge at the bottom of the
shaft is some 10 feet in width. A rich stratum of pure chloride follows
down the entire distance fi.·om the· surface, increasing from six inches to
two feet in thickness. About 40 tons of excellent ore are piled . on the
dump, which were obtained in sinking the shaft, and without drifting.
The first southern extension on the same ledge is the Cutter. This, as
in the case of the original location, bears unmistakable evidence of permanence. The ledges sho.w .c hlorides, but in none of the claims of the
new section is base metal to be found. Being on the White Pine Mountain, this may appear strange, ·b ut it is nevertheless true. An average
of 18 assays from this mine gave $1,730, while others have been obtained yielding a return as high as $3,000 per ton. Further south, on
the same ledge, is the N osano, with a shaft down 15 feet, and carrying
well-defined walls and first-class ore. The Black Diamot1d, Shiloh, Atchi:
son & Davis, and other claims to the southward, also show well for the
amount of work performed. About 2,000 feet north of the Little Amador is situated the Buena Vista, also showing a splendid ledge of fine
mineral. The mineral belt of the new district appears to be about onefourth of a mile in width by two to three miles in length.
01'HER l\1INES ON 1'REASURE HILL AND IN OTHER PARTS OF THE
DISTRICT.

Charles and Theresa.-Chloride Flat, 1,000 feet. Rich strike Marc'h 15,
186D. Shaft 20 feet deep at that time. Incline 'vest, 40 feet. Vein at
lowest working said to be three feet wide, dipping west 30o. Some rock
found assaying $10,000.
·
St. Lawrence.-Near the cliff mine adjoining Hamilton. Located February 1, 1869. Antimonial sulphurets with ruby silver, furnishing rare
and beautiful specimens.
Oliff.-Near Hamilton.
Alexandrine.-East side Treasure Hill, near the Pocotillo.
Norjoll..:.-'-Sixteen hundred feet. In Base Metal Range. Galena ore.
Assays $400 to $1,000. Some smelted at Swansea, White Pine, gave $430
silver and large amount of lead. Vein, 16 feet wide. Crops 400 feet.
N umerons shafts Runk on the croppings.
Golero.-A few humlredfeet northeast of Eberhardt, and claimed to be
the eastern extension of that famous vein. Up to March 20 not much
mineral had been found.
Lookout No. 2.-Located July, 1868, about 1,800 feet north of the Pogonip ground; claimed by the Seymour Company, (Bank of California.)
Silverado.-Loeatecl February 25, 1869. 1,000 feet. Is on the ea st
side Treasure Hill, near the summit, in a sag east of Aurora South.
No ore and little work.
· Cheshire.- Eight hundred feet in claim. 300 feet below the California,
on south side of Treasure Hill. Out, 10 feet deep, 20 feet long. Owners,
Robert Cheshire, E. Mattice, C. Dupee, aild others.
Idalw.-Located Juue, 1868. Eight hundred feet.. Owners, 0. 0. Hich-
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ardson, and others. On Bromide Flat, ·a bout 250 .feet north of l!Jm pire.
March 25, shaft, 8 feet, and drifting east.
Carl anrl Prussian.-On the point west of Eberhardt, and near the road
leading to Silver Springs. Contains copper and lead. Very heavy ore.
Assaying $150 in silver.
Oassaday.-Mohawk Canon, Base Metal range. Galena and chloride,
$95 to $238 "'15, silver. Three feet wide. Traced 300 feet.
Angel.-West base Treasure Hill, south end, near Shermantown and
Hamilton road. Twelve feet wide.
Murray.-Saw-mill Canon. · West slope White Pine Mountain. Four
feet wide. Fine-looking quartz.
Liberty.-Main street, Treasure City.
AnUa.-One and a half mile from Hamilton, on Shermantown road,
300 feet from west side. Base metal .and ehloride. Assays $200 to
$2,000. Supposed to be continuation of the Phrnnix. At 10 feet deep
is 4 feet wide. April 14, 30 tons of ore were on the dump.
Little Mon·i tor.-South :::;ide Treasure Hill, near California, and on
that belt. Twenty feet wide.
Silver Star.-N ear the Virginia. East of Hamilton. Incerporated.
Happy Jaclc.-East slope Treasure Hill. Two hundred feet from summit. Five feet wide. March 27, incline down 12 feet. Assays from
$136 to $900.
Sclwhcwie.-One thousand feet. Located January, 1869. 1,500 feet
above Mazeppa, south side Treasure Hill. Four feet wide. March 27,
shaft, 1'5 feet. Chloride and quartz.
Phmnix.-On Rice's toll-road, quarter of a mile from Hamilton. March
27, was taking out several tons of ore daily. Assays from $200 to $500.
Claimed to be an extension of the Virginia. Shaft, 40 feet, April 25,
1869.
Katie.-Near the toll-house, between Treasure and Shermantown.
·
;Four feet wide. Some specimens assay as high as $1,300.
Featherstone.-Near the Phumix, and close to Hamilton. Made considerable stir in the early spring. · Has been quiet lately.
Black Eagle.-In Spring Mountains, se·ven miles north of Hamilton.
Contains some gold. Pay streak 2 feet wide. Vein, 30 feet. Wood .and
water abundant in immediate vicinity.
B~t.ffalo Oity.-One thousand feet north of American Hotel, Treasure
City. April 1G, shaft, 10 feet.
Standing Stone.-Eberhardt City. April 2, good ore taken out, assaying from $300 to $500.
.
Lady Washington No. 3.-Eberhardt City, base of southern slope
Treasure Hill. April 2, good chloride found.
Biggs.-Half a mile from Hamiltou; April 9, good ore found.
lVillinwntic.-Foot of Chloride Flat. Incorporated.
Oal~fornict St<~te Tunnel.-Starts 1,000 feet south of the Eberhardt.
Intended to run through West Eberhardt at a depth of 400 feet from
the surface of that mine.
Snow Drop.-Ohloride Flat, near the ro.ad; claimed to be one of the
oldest locations and threatens to disturb many now sleeping soundly on
their titles. Yielded some ver;y rich ore in early days. Not worked
now.
East Eberhardt.-Another location claiming to be on the east extension of the Eberhardt. Owned by a French house in San Francisco~
Pascal, Dubedat & Co. Chq.rles DeLong, United States minister to:
.Ta pan, has another location on the same ground.
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Silver Cornet Mining, llfilz.ing and Tunnel Oornpany.-Located near the
Virginia mine, northwest base of Treasure Hill. Incorporated..
· Salt Point Sil·ver Mining Oornpctny.- West base Treasure Hill, 600 feet
above the rbad to Shermantown. Incorporated.
La Jllonte.-Two hundred and fifty feet north of the Eberhardt. Native gold is said to have been founu Aprill.
Sotoyorne.-Twelve hundred feet; located February 24;1869, on the
east side of White Pine 1\'{ountain, on the town site of Babylon, by Rogers
and others.
Sea Shell.-Four hundred feet south of Sotoyome; located February
24, 1869, by Z. Lyford and others.
Bmtnding Billow.-East of Main street, Treasure City; south of Hidden Treasure, located March 25, 1869, by Z. Lyford.
Iceberg.-An old and important location on Main street, Treasure
City, now included in Aurora. Consolidated.
Gorilla.-West side of Main street, nearly opposite Iceberg.
Storrn Cloud.-Ohloride Flat, west side of Main street near the street.
Rich ore. Litigation ahead.
Oak Bill.-Ohloride Flat, near Main street, GOO feet; April 4, down 30
feet.
Derby.-Chloride Flat, near Main street, 800 feet. Very rich ore.
Bought by Consolidated Chloride Flat Company.
New Eldora,do.-West of but near Main street, Treasure City; located
July, 1868; 1,000 feet.
Hyde.-One mile west of Hamilton; 2,000 feet.
Scwo.-Sixteen hundred feet southwest of Hamilton, between Plwmix
and Hyde.
Bob Allen.-Two and a half miles below Hamilton stage road to Elko;
1,400 feet.
GYegory.-Pogonip Flat, on the side hill ·below, facing west; 1,200
feet.
Sil-ver Circle.-Fourteen hundred fp.et, one-quarter mile southeast of
Eberhardt.
Letitia} and Poole.-Near Blair and Banner State. Incorporated.
Long-looked-for Octrson.-Two and a half miles north of Hamilton;
contains a remarkable cave.
Orresus.-Near Hidden Treasure. Worked ore abot1t April G, at the
White Pine mill, in Hamilton, which gave $257 per ton.
Stewart.-(SeelVIahogany in first list.)
Buckland.-Near Keystone and Eberhardt, Treasure Hill.
O'Kef}fe.-On Blue Hill, west of Hamilton, near Phmnix; April 4,
shaft 8 feet deep, with a good pile of ore on the dump.
01·iole.-Near O'Keefe.
Foy &; Jfaggerty.-Three-quarters of a mile northeast of Hamilton.
Ledge st.ripped 100 feet; at one place 3 feet wide. Assay $444: 52,
:$580, $2,250.
Saginatc.-Six hundred feet south of Hidden Treasure.
Orphan Boy.-Near :Mazeppa ; legal difficulties. Work stopped April
·7, 1869.
Black Oloucl.-Southeru slope of Treasure Hill, a little south of the
Eberhardt. Had good ore April 7; in several shafts from 5 to 18 feet
·deep. North wall stands nearly vertical ; south wall not found at that
·date; 15 or 20 tons of ore bad been taken from the principal opening,
which \r-as about 15 feet deep. Assays $200 to $1,500. Located Janu:ary 19~ 1869.
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Monster.-South side Treasure Hill, a little above Eberhardt City, at
the town of Menken.
B1·omide Tunnel Company.-On Bromide Flat. Incorporated.
JJfayflower Mining Company.-On the road from Hamilton to Treasure
City, nearest to Hamilton.
J[ohler JJfining Company.-April8, was erecting a mill at Pleasant Valley 1~ mile south of Shermantown.
·
U1natilla.-Lowcr end of Bromide Flat. Fine ore.
Ocha Vera.-In a calion southeast of Hamilton, near the town. Located April 8, 186!); crops 600 feet, 7~ feet wide. · Assays $1,300, and
contains some copper.
Peninsula.-Six hundred feet east of south of Hidden Treasure on
Treasure Hill; near a ridge of rocks overlooking the calion east.
Hidden Treasure .No. 2.-Located March, 1S68; in the rear of Pacific
Union Express office.
Shconrock No. 3.-About 200 yards below Arcade on Silver Glance,
about one mile cast of Eberhardt; 1,000 feet in the claim. Located by
Dunn & Leonard, J-anuary ~8, 18G9.
Illinois No. J 0.-Sixteen Lund red feet. Is about 800 feet from Buffalo
City mine, about 1,000 feet west of Union street, at the base of the west
slope of Treasure Hill.
Leonard.-Across the calion directly west from the Illinois in Base
1\fetal rc.tnge about 2,000 feet from Illinois. Eight hundred feet in claim.
UmatUlct.-'l'welve Lundred feet. Lies north of 1\fazeppa half a mile,
on south slope of 'l'reasnre Hill. Croppings light. Country rock, limestone and spar. Course nearly north and south.
1lfutuaZ.-Bromicle Flat. vVest of Hallock and 1\feyers's store.
Limestone.-Uonsiderablv below the Mutual on the road.
Cuckoo.-Near Swansea" on the road from Hamilton to Sherman.
Shows some Yery good ore with galena.
Zaphnct.-M. J. Henlay, Elias, and others, owners. About oneeighth of a mile below S\vansea, on the left of the road, thence to Shernum in a calion leading down to the road, about 200 yards up that
calion, on the right. Very promising ledge. Price demanded 1\fay 18,
18GD, $10,000.
Beliswrius.-On top of hill, half a mile northeast of Shermanto,y-n.
Bunker Rill.-Forty feet east of Belisarins. Does not show much.
Some Pumpkins.-Near Belisarius, and within sight of Sherman town.
Course distinctly marked east and west. Dips north 700, Two to five
feet wide. Looked well May 18, 186!). Shows fine mineral ad vantageously situated for working. Held at $12,000.
Gr·ape Vine.-A little north of last. Showing favorably.
lVinning Hw~d.-A little south of Grape Vine. A cut run across and
along the Yein shows some ore.
Industnt.-North of last across a calion.
Spitzbergen.-East of Industry about 100 feet.
Juggernaut.-A few hundred feet weRt of Industry.
Eva J anc.-U p the calion some distance, east of Industry and north of
Clara Jones. Shows splendid mineral.
,
Grenwrne.-Chester Company, a few hundred yards west of the tollhouse, on the road from Hamilton to Shermantown ; in the Base Metal
range. Gangue, spar and quartz; ore, chloride and horn-silver, small
amount of lead. Through the body of the vein matter, the width of
which has not been• ascertained, there is a streak of ricll ore two feet
wide, which assays $250 to $1,100. Fissure nearly vertical. Strike
0ast and west shows several hundred feet on the surface.
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A reo Iris.-N ot far from Cremorne. Ores, chlorides and sulphurets of
silver. Heavy body of spar for hanging wall, stringers of which permeate the lode iu every direction. Assays $500; $800 for the better class ;
great quantities from $100 to $200.
Diana.-N orth of Arco Iris, which it greatly resembles. Vein 12 feet
wide. Crops 600 feet. $250 to $700.
Bright.-One thousand feet. Located October 28, 1868. Owned by
A. D. McCulloch and others. Situated a quarter of .a mile east of Eberhardt, below the line of Eberhardt. 15 feet wide. About $600 worth
of work done in open cut.
Burns.-Chloride Flat. Ore at 30 feet depth.
Mountain Boy and Silver Queen.-On ''Take-a-nip Flat." Sixteen hundred feet. Two parallel ledges. Shaft between them, 40 feet deep.
Yields good ore.
Trench.-Located March 29, 1869, by Captain Layne, of the Hidden
Treasure. In Base Metal range, 6 feet 'vide.
Latest D·isco'l)ery.-Near the Trench, above noted.
Wesiford.-On Blue Hill, directly northeast of Hamilton. Twelve
hundred feet in extent. Good ore; assays $125 to $1,000.
Bowers.-About 400 yards from the· Westford on the western slope of
the hill. Located April, 1869. Ten feet wide. . Estimated to go $200
per ton.
Idlewild.-A few hundred feet below the Bowers. Located .April,
1869. Ore resembles that of Chloride Flat. Veins easily traced 2,000
feet, with an apparent width of 30 feet.
Three Kings.-In the bend of the Sheehan toll-road, northern slope of
Treasure Hill.
Alt~tras.-Surrendered its title to the Post-hole latter part of June.
Borealis.-Main street, above Stony Point, Treasure City.
Hamilton Tu.nnel and Hydraulic Jlfini·ng Oompany.-Organized for
mining and milling purposes. Has a location of a quarter section of
land, about one mile east of Hamilton, with a spring on it. The intention of the company is declared to be to run a tunnel from the west base
of Treasure Hill to a point directly under the summit, 3,400 feet from
their starting point.
Dawson.-Soti.th of Hamiltown, near Rice's toll-road.
El Dorado.-On a hill of the same name, at the north end of Treasure
City. Located .lVIay, 1869, by John A. Steele. A considerable quantity
of ore has been extracted.
Cadiz.-Base Metal range, two miles west of Shermantown, 5 feet wide.
Carbonate of lead and some silver; assayed $78 54 silver and G5 per
cent. lead.
·
Michael O'Nasby.-Pocotillo Flat. Shaft, 34 feet; ledge, 3 feet wide;
smooth walls; vein matter, spar and quartz.
Mohawk No 10.-Four miles northwest of Hamilton. H. C. Jackson
discoverer. Selected specimens assay $700 to $3,411 37, by roasting
specimens coated with silver.
Inland Empire.- Extension of Mohawk No. 10. Loc<:tted by Pat. Holland. .Assays, $723 60.
Elian Gave and JJLining Company.-Two miles west of Hamilton.
Elms.-First extension south of Anita Cutter, six miles west of Shermantown, at the foot of White Pine range, 6 feet wide. .Assays from
$31 42 to $4,583 24.
Little Phil. Sheridan.-A. few hundred feet south gf Pocotillo. Some
good ore on the dump June 16, 1869.
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Orient.-South side Treasure Hill, between Eberhardt and Mazeppa.
Good ore at 12 feet depth.
Boxu·ood T·unnel nmnpa.n y.-East side Treasure Hill, 1,400 feet below
Pocotillo.
·
Richmond.- A location on the southeast corner of the Eberhardt, that
is, the jury said it was on the Eberhardt, but the owners still hope to
show that it is not.
·
_
Kentuclcy Home No. 3.-0ne mile south of Hamilton in Base ]\:fetal
range. Assays $570. 100 tons on the dump in the spring.
Wallcwe.-Three quarters of a mile east .of Eberhardt. Owned by a
company composed exclusively of printers. They own also the Nonpareil and Tnrrel. .
·
·
Greenwood.-At the head of old Hendrie :Mill canon, on the west side
of Base :Metal range. Five feet wide.
Miner's Delight.-Near Green wood.
Enterprise.-Near Greenwood.
Whiteman and Loneman.-Just over, the peak from Aurora Consolidated, Treasur~ Hill. June 29, shaft, 78 feet.
Arrnctdillo.-Incorporated. Capital stock $2,400,000. Running for
blind ledges in Treasure Hill.
Todd,:_N ear the trail from Treasure City to Shermantown. Located
March 1, 1869. Assays, $414 40.
Depot.-Anotber location on the Todd.
Locomoti?)e,_:_A1so on the Todd. It is thought .t he Locomotive will
run into the Depot if the company keep up steam long enough.
Whellvor.-North side of Bromide Flat. Shaft, 50 feet, June 30.
Virginia Tunnel Cornpa,ny.-Pogonip flat. Running for blind ledges.
Nettie La1na.r.-On the ridge leading southeast from the Eberhardt.
Is on the brow of the cliff below the Poor Man.
List of White Pine inc01-porations, fanned mostly in San Francisco.
Name.

Aurora Consolidated .. ...... : . . ................................. _
Appleton Milling, Mining and Tunnel Company .............. .
Ascendant .. __ .. __ .. ____ .. __ . __ . ______________________ .. _. _.. __ .
Accidental . ____ ... __ . ____ ..... _______ . __ .... __ ... __ .. __ . __ .. __ .
Astor. _........ ___ ............................................. .

±f~J~a~~~~~ ~~~ ~i~~~~ _-_-_-_-_-_-_-_-_-_-_ ----~ ~ ~ ~~ ~ ~ -. ~ ~ ~ ~--~~ ~ -_ ~ ~ ~ ~ ~ ~ ~

Alexander ..................... __________ . ____ .. _______ ... ___ .. .
Alhambra ..................................... - .... ------------

i~~~~~lif:: :~ ~ :~ ::~ ::::~ ~ ::~ ~ ~ ~ ~ :::::~ _-:: :::::~ -::::::~ ::::::~ ~ :

Belcher ............... __ ............... _....................... .
Bismarck .. __ . __ ..... __ ...... ___ .. __ . __ ................... __ ... .
Brodt ......................................... --·-----·--------·
Banner State .................................................. .
Bowden .. __ .... __ . ____ .. __ . __ .... __ ........ ____ . __ ..... __ ...... .
Bromide Tunnel ............ ___ .......... ___ ... ___ ............. .
Bl ne Rose ....... ____ ........ . ... __ .. __ .. __ . __ ............ __ . __ .

~:gAmic :Fi~t ~ _- ~ ~: ~:: ~:: ~:: ~ ~ ~ ~:::::::::::::::: ~ ~:::::::::::::::

Black Hawk ................................................... .
Beale Street ....... __ .... __ . __ ............. __ ... ____ .. ______ ... .
Benjamin Franklin. ____ .. __ .... __ .. __ . __ . __ . __ ... __ .... ____ ... .
Black Diamond .. __ . __ .... ____ ................ __ . __ .... __ .... __ .

~~~ot~~~l-~ :: :~ ~:: ::: ::::: :::::: ~ ~ ~ ~ :::: :: ~: ~::: :::: ~ ~ ~ ~::::: :::

California White Pine. ____ . ____________________________ .. __ .. ..
Consolidated Chloride Flat .... _....... ........... ............. .
Chloride Flat and Aurora Tunnel. ... __ .. __ .. ____ . __ .. ______ . __ .
Continental. .... ........ _..... _____ .. ____ . ______ ........... ____ _
11

8~:rif&:::lii _i~~::: ~ ~:::: ~ ~::::::: ~ ~ ~: ~: ~::::: ~::::::::::::::::: ~::

Chloride Motmtain and Tunnel. ....... __ .. __ ... ______ .... ____ __
Cinderella Gold and Silver ____ .. ______________________ ... ______ .
Chloride Flat Lode and Tunnel __ ....... ____ . ______ . __ . ______ __

Incorporated.

Shares.

Dec. 11
16,000
40,000
Feb. 18
13, 000
Fob. 19
Mar. 6
4, 000
Mar. 9
10, 000
Mar. 15
14,400
12, 080
Mar. 21 1
Mar. 23
20, 000
Mar 23
12,000
10, 000
April18
April 23 .......... __ ..
10, 000
Dec. 2
Jan. 19
2, 000
Jan. 29
10, 000
10, 000
Fob. 18
10,000
Feb. 26
30,000
Fob. 27
Feb. 27
16, 000
Feb. 27
5, 000
50, OGO
Mar. 2
Mar. 3
5, oeo
Mar. 3
5, 000
Mar. 5
12,000
4, 000
Mar. 6
Mar. Hi
6, 000
Mar. 31 ------ ....... .
15, GOO
D ec. 17
50, 000
Dec. 23
10, 000
Dec. 26
Dec. 26
10, OiJO
12,000
Jan. 27
15, 000
Jan. 29
5, 000
Feb. 1
4, 800
Feb. 8
10,000
Feb. 17 .

Capital.

$1, 600, 000
4, 000, 000
1, aoo,

ooo

400,000

1, coo, 000
1, 440, 000

200, 000
000, 000
200, 000
000,000
2, 4 ~ o. ooo
1, 000, 000
200,000
500, 000
1, 000,000
1, 000, 000
3, coo, 000
1,
1,
1,
1,

eoo, ooo

1, 000, 000
5, 000,000
500,000
1, 500, 000
1, 200,000
400, 000
600, 000
1, 400,000
1, 500,000
5, 000, 000
1, 000,000
5, 000, 000
1, 200,000
1, 500,000
500, 000
480, 000
1, 000,000
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List of White Pine incorporations, Jl'c.-Continued.
Name.

Incorporated.

Crown Lode and 'runneL.......................................
Cliff Lode and Tunnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cortez . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Capital . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ch~or·ide R!tn_ge Consolidated and Tunnel.......................

. .. . .. . . . .
Feb. 18
Feb. 22
Mar. 2
Mar. ,5

Shares.

10,000
10, 000
24, 000
6, 000
50, 000

g~~~!i~:~:~~::: ::::::::::::::::: ~::: ~::::: :~~ ~ ~ ~ ~ ::::::::::: g~~: ~!
1

10, 000

Dolomite Consolidated ..........................................
Dinero ...•.•....................................................
Dundee .........................................................
Daniel Webster .......................................•........
Day Star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .
Dave Williamson Tunnel and Mining ...........................
Do~a and Cha_uncey Consolidated ...............................
Eclipse Chlonde Flat ................................ ! . . . . . . . . . .
Eastern Slope Tunnel and Mining ....................•..........
Etna ............................................................
Etlith ...........................................................
Egleston & Brown ..............................................

21
10
18
24
4
22
9
3
7
18
18
5

5, 000
7,500
10,000
12,000
16, 000
8, 000
12,000
50, 000
10,000
10,000
10,000
10,000

Consolidated Eberhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dec.

i~; ~~~

~~}~~~::':::::·:::::::::::::::::::::::::::::::::::~: ::::. t!i:fr fi .......;;: ii.
.Jan.
Feb.
Feb.
Feb.
Mar.
Mar.
Mar.
Feb.
Feb.
Feb.
Feb.
Mar.

~~~e\f:~~-~-i~- ~~~ ~i~i~~-::::::: ~:::: ~ ~:::::: ~ ~:::::::::: ~: ~: ~~~:

2g
Eureka......................................................... Mar. 25
Empire ..........•.....•.......•..•.....••..............•....... Mar. 14
Europe ......................•.......•.......................... Mar. 30

~~~~~i!~I?!.~~~:::::::~:: _:_: ::_::~_: ~:::::::::::::::: ~~:: ::::: ±~m ~~

Emanuel ......•....... · r • • • • • • • • • • • • • • • • ~...................... A.pril18

~~~~. i!~~~Kne-: ::::::: ~ ~: :::::::::::::::::::::::::::::::::::::::: J!~: ~~
~~~~~~ -~~~~~ -~~~- ~~~1-::::::::::::::::::::::::::::::::::: ~~~: ~~

1i~: ~~g
10, 000
8, 000
' 20,000

~g: ~~~

10, 000

~~: g~g
~~: ggg

Grand Trunk Tunnel .................................... ---- ... ----- .........•...... --.

~;~~~e::O~~~~i~~~~--- ::::::::::::::::::::::::·.::::: ::::::::::::: ±~~n i~

~~~~~~i~-c-~~s~iid'ai~ci:: :: ~::: ::::::::::::::::::::::::::::::::: ~:~: 1~

Grant Invincible .·...............•...........................•.. Mar. 21

~~t:n~:p_t~~~-c_::::::: :::::::::::::::::::::::::::::::::::::::::: ra~~- ~g

·---···i4.. ooo ·
~~: ~gg
8, 000

ggg

Great Union Minin~ and Tunnel ...••.....••........•......... . Mar. 11
Hidden Treasure Consolidated.................................. Mar. 21
Hornet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mar. 26

1g:
60, 000
12,000
10, 000

~~~~~~i~i~~:: :~:::::: :::::::::::·_::::::: :::::::::::::::::::::
Ida . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ion----·----------------------- ................................
Independence Consolidated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Imperial ... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Kewanee ........................................... ---- ........
Knox Tunnel and Mining ................•.....................
Letitia and Poole Consolidated..................................
Little River ...................................•..... ~..........
Louisiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ..
I,a Belle...... . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3, 200
14,000 '
20, 000
10, 000
8, 000
4, 000
14, 000
5, 000
20, 000
25, 000

ra~· 2 ~

.Jan.
Feb.
Mar.
Mar.
Feb.
Feb.
Feb.
Feb.
Feb.
Mar.

28
13
18
25
16
2
17
27
27
24

3~: ggg

~~f1:Ja~:d.~~ ~:: :::::::::::::::::::::::::::::::::::::::::::::::: ~~~: ~~
~~~~~~~~ ~~~~~-~~~~~~::::::.-.-::::::.-.-.-_-_- :::::::::::::::::: -~-~~-- -~~-

i~: ~gg
1~: ~gg

M~dlJ~~o-~~~-:: ::::::::::::::::::::::::::::::::::::::::::::::::~ ·Ap~iiio ·
4

!g:
~~g
14, COO

.Jan. 17
Feb. 5
Feb. 8
Feb. 11
Feb. 16
Mar. 3

ig:
10, 000
4, 800
14, 0 ~ 0
10, 400
36,000
~. 0 ,0

Lee .................................................·.. . . . . . . . . . . April 9
Ludlow ......................................................... April18

Monte Christo . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . Dec.

~~~;~: -~~~~~~~~~-:::::::::::::::::: :::::::::::: ::::::::::::: ::: ¥:~: r~

Metropolitan Milling and Mining ...............................
Miantonomah .... ....................•......................... .
Magenta ........................................................
· Manon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Mammoth . ..•........ -------·-·------------- .......... .........
Main Street ............................ _................. . . . . . .

~~~n'iMo~t~~~~--- :::::::::::::::::::::::::::: ~ _- :~:::: ::: :_-_-: ~:: ~:~: ~~
9
~~~~1E; B-i~~i :::::::::::::::::::::::::::::::::::::::::::::::::: ~~~:

10, 000
12,000

g~g

1

~; g~g
1~: ~g~

CapitnJ.

$1, 000, 000
1, 000, 000
2, 400, 000
600, 000
5, 000,000
2, 000,000
1, 200,000
600,000
10, 000,000
2, 500,000
1, 800,000
32, coo
1, 400,000
500,000
750,000
1, 000,000
1, 200,000
1, 600,000
800,000
1, 200,000
5, 000, 000
1, OO:J, 000
1, 000,000
1, 000,000
1, 000,000
12,000,000
1, 200, 000
1, 000, 000
800,000
2, 000, 000
1, 000,000
1, 800,000
1, 000, 000
1, 000,000
1, 200,000
1, 400,003
1, 000,000
1, 400., 000
5, 000, 000
100,000
1, 400,000
1, 440, 000
1, 000,000
800, 000
1, 000, 000
800, 000
6, 000,000
1, 200,000
1, 000,000
3 coo 000
'800: 000
320, 000
1, 400,000
2, 000. 000
1, 000,000
400, 000
400, 0 ~ 0
1, 400, 000
1, 5CO, 000
2, 000, 000
500,000
1, 000,000
1, 920,000
1, 600, 000
280, 000
1, 000,000
1, 200,000
1, 000, 000
4, 000, 000
1, 400, 000
2, 000,000
1, 000, 000
1, 000,000
480,000
1, 400,000
1, 040,000
3, 600, 000
1, 500, 000
1, 000, 000
300, 000
800, 000
1, 400,000
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List of White Pine incorporations,

173

~c.-Cont,inue<l.

Name.

Noonday·- _______ ···- ___ -·---·······-·····--------------· .... -New Era Gold and Silver __ ...... _____ ....... :. - .. - -.... - ...... North Star ........ ___ .. _____ _' _____ ........ ____ ... _•. __ ...... __ _
Nantucket ___ . __ ·-·· ... ___ .. ____ ..... __ ., __ .- ..... _... -·---·---· North America _____ ._ ......... __ ._ ..... -... -- .. ---.-----.--·--.
Original Ridden Treasure _. ______ ..... ___ .. _. __ ........... ----Omega .... __ ...... _..... __ ..... __ ... __ .. __ ..... _.. _.... __ . _____ _
Obispo. ___ .. __ .. _.. _....... _. _. _. _.. ___ . ____ ... _____ ...... _____ _
Original Champion Mining and Tunnel _.... _.. _. _..... -- - -.-. -Oakland North ..... _. __ .. __ ........... _. , .. ____ .... -- - .... -. - . Opal Silver __ .......... __ .. ___ .... _... ____ .... _. __ . _........... _
;pocotillo _.......... _... _......................... ___ . __ ........ .
Peck-·-·--··--··-·-·················--··----·············--··--Palmer_··-· .. ·····-···--·· ......... _-·--· ..... ····- ___________ _
Phil. Sheridan ..... _____ .. _.. _.......... _........ __ . _...... ____ _

~~!iJ~~~h~iE~~~~!.a~~~~~i~i~~-:: -:~::: ~::::::: .: ::::::::: ~:: ~:

Phrenix .. __ .. _... ___ ........ •.. _..... _. _...... _____ ... _. _____ ... _
Pioche Shaft .. _____ .............. : .. ............. -.---- ... --- ..
Pick and ShoveL ............................ -..... --- ... - ..... .
Pamlico ··-- .... ___ . -····· ............ ···---- _____ .... -- ....... .

~fr~t(~~~~~~~-~~~~~~!.:: ~:: :::::::::::::::::::::::::::::: :.·:::::
Pride of the West ........ -·---······-··.··-···-- ... -··· ...... --

~~~~~i{ :~g ~A~~~ G~t~::::::::::::::::::::::::::: ::::::::::::

Raven ______ .. __ ....... -- -.. . . ......... -......... -- - ... - .... - - Red Jacket ............................. -... - ............ - .... ..
Rathbun ....... _·-_ ... _.·- .............. -··-- ....... -- ... --·--Russia .... -.. --.- ....... - ....... -.. -- .. ----.--.- ..... --.-- ·----Scott _. _.... ___ ............ - .. - -..... ~ .. - - -.... -............ - - - -

~~~tt!!~1!~~a~~;ci \vhit~ :Pir;~: :::::::::::::::::::::::: ~::: :::::

Silver Cord . ____ ..... _. _... __ .. _. _.. _____ .. ___ .. _. _...... ___ ... .
San Francisco and Treasure City _....................... -.... ..
South Aurora_ .. _.... _...................................... ___ _
Silver Terrace ........................ ---.---- ... -----.-.- ..... .
Salt Point ____ .. _...... _......... _.... __ ........ _. ___ .......... .
Silver Comet Milling, Mining, and TunneL........... . .. --- ... .
Stuart Street _.... _. -- ................ -... - - .. -...... - -- . _.- -- . - Silver Moon .. __ ... __ ........................ - .. - - - . -- .... --. - - Summit---·-··················--·······························

~n;~~ ~~f c~~;~lic1~i~~1:::::: :::::::::::::::::::::::: ::::::: :::
1

Snow Flake ___ .. __ . _... _.. _..... _. __ .... - _....... - ............ South Eberhardt Tunnel and Mining ....... - ...... - ..... - .. -- .. Silver vVave. ---·. ___ --.-- ......... ----- ... ----- ..... -- ----.- .. .

~?~::~~~1?~~~~~~i~i;. ~:::: ~:::::::::::::::::::::::::::::

Silver Star_ .. _.... __ .................. -.- ....... -.......... - - - - Silver Mint.·-· •.................. : .. : ......•.................. _

i~~Ie~-e_c~~~:::: :::::: ::::::: :: .·::::::: :: :::::::::: ::::::: :::::::

Treasure Trove Consolidated ........... -.-- .......... -......... .
Titicaca _. _....... _..... - . - ........... --. -- .. --- ·- ---- -- - - - .. - · ·
Tabasaca _. _.......... _~ _....... -- ....................... - ..... Treasure Rill Consolidated ......................... -- .. -.-.---.Treasure Rill TunneL __ ........ _.. ------- .................... __
The Brothers _...... __ . _.... _.......... _....................... .
Tidal \Yave .. _··- ·· --·-. __ ...................... --------·· ...... .
'l'reasure Box. ___ . ___ . _____ . _..................... _•.... __ .. _. __
Treasure Peak Consolidated _... __ ....... -- ....... ·- ....... -- .. .
Tevis-------··········--·-···--··------------------------------·
Thomas Tobin._.·- ____ ........ __ ........ ·------------_ ... ____ ..
Virginia ..... _........................................... _.: _. __
Virginia No. 2. _____ ................................ - - ... - - .... .
Victoria . ____ ........ _. _...... __ ................... --.- ........ West California ...... ____ ...................... -.---.---- ..... .

:;hi~¥!fb~· s~eiti~g;·_ -.:::::::::::::::::-.-.:-----.::::::::::::::::::
::~ffse_ ~~~~ -~~~~1~~ -~i~~i~~::

:::::::::::::::::::::::::::::::::::

Willimantic .................................•..................
Vlhite Pine Associates ........................ _. _.... _.... ____ _
Washington ... _..... _.. _..... _.. _. _........................... .
West Eberhardt Tunnel and Mining .. _........................ -

I•oo'P•'i
a ted.

Shares.

2~

20,000
Jan.
I
Mar.
10,000
20, coo
Mar. 16
12, 000
Mar. 17
12, 000
Mar. 14
16, coo
Feb. 2
8, 000
Feb. 12
Mar. 1
7, 200
15,000
Mar. 6
6, 000
Mar. 14
Mar. 14
10,000
4,000
Dec. 21
,Tan. 25
1, 000
4, 000
Jan. 28
Feb. 4
10,000
Feb. 5 "
12, 000
10, 000
Feb. 13
Feb. 20 .
20,000
16,
000
Feb. 27
10,000
Mar. 5
Mar. 11
16, 000
12,000
Mar. 14
18,000
Mar. 15
24, OOJ
Ma.r . 15
Mar. 25
10, OOJ
April29 ··-·---------Mar. 30
4, 000
:Fob. 16
8, 000
Mar. 12
10, 000
Mar. 4
16,000
Mar. 29
44,000
Jan. 15
200
16, 000
Jan. 22
6, 000
Jan. 29
12,000
Fob. 1
20,000
Feb. 1
24, 000
Feb. 3
10, 000
Feb. 25
10,000
Feb. 26
16, 00()
Mar. 2
5, 000
Mar. 3
16,000
27
Feb.
8, 000
Mar. G
8, 000
Mar. 9
5, 200
Mar. 11
11,000
Mar. 14
14, 400
Mar. 15
20,000
Mar. 23
6, 000
Mar. 24
1, 400
Mar. 24
10, 000
Mar. 25
10,000
Mar. 25
10,000
Mar. 29
12,000
Jan. 12
1, 000
Jan. 25
5, 250
Jan. 27
12,000
Feb. 16
7, 500
Feb. 18
50,000
Feb. 24
20, 000
Feb. 25
5, 000
Feb. 27
12,000
Mar. 3
20,000
Mar. 8
14, 000
Mar. 22
Aprill2
8, 000
April29 .........................
16,000
Dec. 1
8, 000
Jan. 19
April26
12,000
Mar. 31 --···--------14,000
April13
5, 000
Jan. 19
10,000
Jan. 19
10,000
Feb. 5
4, 000
Feb. 24
11
Mar. 8
5, 000
Mar. 14
12,000
Mar. 15

Total of nominal capitaL ..................... _................................ _. _

Capital.

$2,000, 000
1, 000, 000
1, 000,080
1, 200, 000
1, 200,000
1, 600, 000
800, 000
720,000
1, 500,000
GOO, 000
1, 000,000
800,000
100,000
400, 000
1, 000, 000
1, 200,000
1, 000, 000
2, 000,000
800, 000
1, 000,000
1, 600,000
1, 200,000
1, 800, GOO
2, 400, 000
1, 000 000
500, 000
400,000
800, 000
1, 000,000
1, 600,000
4, 400, 000 ·
18, 000
1, 600,000
600,000
1, 200, 000
1, 000,000
2, 400, 000
1, coo, 000
1, 000,000
1, GOO, 000
1, 500, 000
800,000
800,000
~00, 000
520,000
1, 100, 000
1, 440,000
2, 000,000
GOO, 000
140,000
1, 000,000
1, 000,000 .
5, 000,000
1, 200, 000
100, 000
525,000
1, 200,000
750,000
5, 000,000
2, 000,000
1, 500, GOO
1, 200,000
2, 000,000
720,000
800,000
1, 000,000
1, 600,000
800,000
1, 200,000
1, 600,000
1, 400,000
50,000
1, 000,000
1, 000,000
1, 000,000
11, coo
2, 500,000
l, 200, 000
277, 564, 000
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MINES AND MINING WEST OF THE ROCKY MOUNTAINS.
MILLS.

In the month of May, 1869, there were, running or building, the following mills in vVhite Pine:
Shermantown.-Eberhardt Company, 2 mills, 10 and 8 stamps; Metropolitan Company, 15 stamps; Kohlers & Co., 8 stamps, (rotary battery;)
l\ioyles, 5 stamps; Union :Mill Company, 15 stamps.
Hamilton.- White Pine .Milling and Mining Company, 10 stamps;
Treasure Mining Company, 5 stamps; Old Big Smoky mill, 20 stamps;
DaY.ton mill, 10 stamps; Henderson's mill, 2 stamps; mill one and a half
mile east of Hamilton, 10 stamps; Centenary mill, Newark, twentyeight miles distant, 20 stamps.
Total, 12 mills, with 113 stamps, or, counting the Centenary, 13 mills,
with 133 stamps. These mills were all running before July, and many
others have been ereoted since. The number in August \Vas 13 mills,
with 135 stamps. To these were added, a little later, the Stanford, (30
stamps,) at Eberhardt City, about two miles from Treasure Hill and the
same distance from Shermantown, and one or two more, so that vVhite
Pine probably possesses, January, 1870, an effective force of 200 stamps.
SMELTING.

Considerable attention has been paid to this system of reduction, there
being an immense amount of ore in the Base range which can be utilized
by no other process. Two very large and expensive furnaces have been
built, but up to July they were not in regular operation. According to
the News, the smelting works owned by Mr. J. J. Bassey, near Swansea,
had just made a second run, May 9, 18691 on ore from the Base Metal
range. Three anu a half tons were reduced, yielding 2,400 pounds of
metal, or about 600 pounds to the ton-assay value, $227 40. The ledge
from which this ore was obtained was said to be about 150 feet wide.
COAL-FIELDS IN WHITE PINE.

In a country where so much fuel is already used, and likely to be
necessary for a long time to come, and where the growth of timber is so
limited, as in White Pine, it is natural that much stress should have
been laid on the discovery of coal. Bituminous shales being a prominent constituent of the format.i on east of Hamilton, many have expected
to find coal in this neighborhood, and small seams of an inferior lignite
have actually been found on the quarter section owned by W. G. Sandersou. But the beds found so far will never be of the slightest consequence,
as far as practical use of the coal is concerned, not ~~lone on account of
their small extent, but also because the quality of the fuel is entirely
unsatisfactory.
vVATER.

The want of nothing has been felt so much by the inhabitants of
Treasure City and the milling interests of the neighborhoods as that of
an abundant and cheap supply of water. At last a corporation-the
White Pine Water Company-took hold of the enterprise, to supply not
alone Treasure City, but also Hamilton, Shermantown, Eberhardt, and
the mills erected at present and thoRe to be built in the future, with such
quantities of water as may become necessary for consumption in the different ways that liquid is used in a mining region.
The company was organized in San Francisco with a capital of
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$1,000,000, divided into shares of $1,000 each. The corporate duration
of the organization was limited to fifty years. Colonel A. W. Von
Schmidt, A. P. Stanford, W. C. Ralston, Alvi,nza Hayward, and other
equally wealthy and substantial residents of the Bay City, were among
the trustees of the comp~ny. Colonel A. W. Von Schmidt was the engineer and projector of the enterprise.
.
The water of Illapah (Clear Water) Creek, a stream which has its origin
in a large spr:i.ng about three miles from Hamilton, on the other side of
the Momomoke Mountain, was selected to furnish the contemplated supply. The spring discharges about 300 miners' inches of water. It flows
north for about 10 miles and disappears at that point under a mountain.
The water has been caught in a reseryoir a few rods below the spring.
Here the first engine of 150 horse-power is located, which raises the
water 438 feet np the side of the mountain into a reservoir, from whieh
it is forced a second 438 feet up to the mouth of the tunnel, which, 60
feet below the crest of the mountains, has been driven by the company
through to the Hamilton side. At the mouth of this tunnel is a large
reservoir, containing 220,000 gallons of water, which is to be used for
unusual contingencies. Twelve-inch w:tter pipes are laid throughout up
to this point. Prom here part of the water is conducted to a reservoir
one-half mile distant, which has a capacity of 1,000,000 gallons and is
situated 160 feet above the corner of Main and Hamilton streets, so that
an ample fall is secured to supply any part of Hamilton City. Another
part of the water is conducted through pi.pes down the mountain and
up Treasure Hill into another reservoir of the same capacity as the foregoing, to a point in the neighborhood of the original Hidden Treasure,
which is to supply Treasure City. The work is said to have cost
$500,000, and was expected to confer an incalculable benefit on this
mining region.*
BUILDING JYIA.'I.'ERIAL.

Although a great deal of timber well fitted for sawing into lumber
exists on the White Pine l\1ountain range, and though several sawmills
have tried their best to supply the demand, lumber has been sold mostly
at the high rates of $300 to $350 per thousand feet. The excessive demanu during the excited times of the past, and the difficulty of hauling,
have been the main causes of these exorbitant prices, and it is confidently expected that lumber for building purposes will be bought in
ordinary times at less than one-fourth of the above figures. For the
building of more substantial structures the country furnishes an excellent limestone aucl an easily-worked rock, occurring near Shermantown,
which hardens on exposure to the air. Clay for the manufacture of
brick is also abundant in most of the valleys.
I~GAN CANON.

The following interesting description of t4e mines of Egan Canon, an
old mining district, was prepared by Mr. L. P. Emmons, connected with
King's geological expedition. The district is in the northeastern part
of vVhite Pine County, about one hundred miles distant from Treasure
City:
.
Where the overland road crosses the Egan Mountains, they are divided into two
rjdges, between which lies a pretty mountain valley, surrounded by well-wooded hills,
easy of access, and in the valley bottom are good grass and plentiful springs.
*The triumph of engineering skill in the constructjon of the works is unquestionable,. b~t the receipts of the company have not been sufficient to insure its prosperity;
and 1t 1s now reported that the works have recently (March, 1870) been sold at auction.
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The water from this valley finds an outlet in a northerly and easterly direction
through Egan Calion, at the head of which is situated the town and a 5-stamp mill.
The western ledge is composed of limestone, the eastern of metamorphic rock, principally of qunrtzite, the formation having a north and south direction (magnetic,) and
dipping to the westward. At the mouth of Egan Canon, on Steptoe Valley, granite
comes up, extending on the north along the lower foot-hills, and on the south further,
or rather higher up, into the range. Above the granite are quartzite cliffs, extenclin"
nearly up to the town, (the calion is about one and a half or two miles long,) wher~
the quartzite alternates with chlorite schist. At the mill, in the upper part of the
town, is a stratum of fine roofing slate. In the lower hill, nort.h of. the town, about
300 feet above it, are the croppings of the Gilligan ledge, which runs northeast and
southwest, and clips from 60 degrees to 70 degrees to the north west. This ledo·e
belongs to the Social and Steptoe Mining Company of NP-w York.
o
This company was incorporated in September, 1861, formed by the consolidation of
the Social Company, owning the Gilligan ledge and a 5-starnp mill, and the Steptoe
Company, owning extensions on the Gilligan as well as several other ledges, and a
10-stamp mill, of which the frame is now standing at the lower end of the canon,
while the machinery is stored at Salt Lake City. From U:l66 to March, 1868, the
5-r,tamp mill has been running on ore from the Gilligan ledge, with sufficient profit to
pay general expenses, and the developing of tho mine.
The mill has five stamps, weighing about 650 pounds each, which stamp dry, the
pulverized ore being carried from the battery to tho dust-chamber, which is above, by
a fan-blower, thereby saving much dust; three Varney pans and two settlers, which
give a capacity of about five tons per twenty-four hours. The motive power is a small
8-inch cylinder, horizontal-working steam-engine, which works the stamps, pans, settlers, and blov>ers, (250 revolutions.) It is also nsed to run a circular saw, with
which the company saw all their mining and building timbers, fir and yellow pine,
that they cut iu the neighboring hills.
Wood, as fuel, costs at the mill $3 50 per
cord.
The mine is opened by three shafts or .inclines; the principal is worked by a horsewhim. This shaft was originally sunk in the ledge, (which clips from 60 degrees to 75
degrees,) and consequently, with a varying inclination, 400 feet below the surface; but,
water coming in at the bottom in large quantities, the lower works were abandoned;
the 300-foot level is now t,h e lowest worked. From this depth up to within some 40
feet of the surface the incline has been enlarged and straightened, new timbers put in,
and a ceiling of 2-inch stuff throughout the greater part of its extent. This work has
been progressing since the stoppage of the mill. Near the snrface a body of ore has
been stoped ont to the northeast of the shaft, which yielded in the mill $18,000,
averaging $200 per ton. From this point clown to the 300-foot level, no ore has been
taken out except in sinking, out the vein is said to have maintained the same character throughout. On the 300-foot level drifts have been run 150 feet southwest, and
1~0 feet northeast. In the former the vein is very regular, being a broken quartz
somewhat decomposed, colored with iron oxide, and showing some snlphurets of silver.
It has a width of from four and one-half to six feet, so that the entire drift is in the
vein, the hanging wall being remarkably clean and distinct, having a clay gouge of
decomposed slate. The foot-wall is not so distinct; the country :r:ock seems to be impregnated with quartz and vein matter some distance from the vein. The vein has a
small sea.m mnning through the middle, dividing it into two characters or classes of
ore. The second or poorer class, which comes on the foot-wall, has hitherto been discarded for 'vant of hoisting power, and used to fill np deserted works, e. g., the incline
below the 300-foot level is mostly filled up with this ore. Mr. O'Dougherty, the super-intendent, assures me that the whole vein without assorting will run $50 per ton in
the mill; that the richer ore often runs from $100 to $200, and a black clayey ore
which occurs, sill richer.
To the northwest the vein maintains the same character, but within 20 feet of the
present face it pinches to two or three feet, the quartz becoming whiter, more compact,
and less rich, resuming its former character, however, at the face. Take it altogether,
this vein shows a remarkable regularity throughout. At 50 feet from the face a stope
has been run up some 15 feet from the floor of the level, nearly to the face of the drift,
which has been filled in with second-class ore taken from this drift. On the surface,
to the southwest of the shaft, the vein has been stripped to a distance of 500 feet, passing a change in the formation from quartzite to chlorite schist. It shows a uniform
width of quartz of good ttppearance throughout, and is said to yield very well in gold
toward the extremity. Three hundred feet to the northeast of the main shaft, another
shaft has been sunk in a sort of mvine or bend in the slope of the hill, to a depth of
120 feet, said to be in good ore, and here about eight feet wide. The quartz in tl1e
clump has a whiter, more compact appearance than that taken from the other shaft.
It is intended to extend the drift on the 300-foot level to connect with this shaft, which
will then be used as an air shaft.
Eight hundred feet have thus been traced on the original ledge. The original loca-
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tion gives the company 1,600 feet, and extensions (1,600 feet, and 800 feet northwest)
make their claim 4,000 feet long. About midway between the two shafts another bas
been sunk to the depth of 75 feet, said to yield good ore. From ·w hat I have seen, ancl
according to Mr. Dougherty, whom I have every reason to believe, the mine seems to
be one of great promise, having a very large body of ore in sight, which is easily
worked, and yields a fair profit. I should judge they must have some 20,000 tons r-f ore
in sight, estimating the vein to be nearly as uniform above as in the 300~foot level, say
four feet thick aml 2QO feet in length. It is the intention of the company to erect a
20-stamp wet crushing mill, with which they calculate to extrtwt seventy per cent. of
the bullion, to treat the ore for $12, and have an average yield from the whole vein of
$40 per ton. For this it will be necessary for them to put np a new shaft-house, and
also steam-hoisting machinery. The ore for the past few months has yielded bullion
.937 fine, being gold. and silver in the proportion of 8() cents gold aucl $1 20 silver to
the ounce, the ounce being worth $.2 06.
.
Mr. O'Dougherty assures me that the mine has paid its way ~ince the commencement
through the profit on ore extracted from the shafts, drifts, and their few stopes, and
reduced in their 5-stamp mill. Since the stoppage of their mill they have been incurring expenses ·w ithout any corresponding income to the amount of $12,000.
Below the town two men are running a smalln,rrastra by water-power furnished by
the stream runnin~ out of the valley. They are crushing a gold-bearing quartz from
a ledge higher up on the hills north of the mouth of the cafwn, cn,llecl the Gold Calion
ledge. It is a c-lear whit,e quartz, showing occasional specks of native gold. They
crush u,bout five hundred pounds per diem, which yields them at present at the rate of
$40 to $50 per ton. They have sufficient power to run stamps if they had them. As
it is, they break up the ore by hand to the size of a filbert.
EUREKA DISTRICT.

The mines of Eureka were disco:vered and the district organized
nearly five years ago, but as the ores are largely composed of base
metals, their development has been neglected. The district is situated
about forty miles west of ·white Pine, in what is known as the Diamond
Range. The deposits are frequently large, but occur irregularly in
limestone. They contain smelting ores, which, for cheap reduction,
ought to be dressed before they reach the furnaces.
The principal deposits are the .T uno, Inca, Ruby·, Summit, Sunburst,
Eureka, Giant, Grant, Tiger, Lily, · and Gem, all of them situate on
Mineral and Silver Hills. A shaft furnace has been built in the neighborhood of these mines during the last year, by Mr. C. .A. Stetefeldt,
mining engineer, in which he has smelted s~me of the ore taken from
several of the above mines. The principal difficulty encountered was
the large proportion of gangue delivered with the ·ores at the furnace,
so that enormous quantities of flux had to be added to make smelting
possible, and pecuniary embarrassments of the company prevented even
the completion of the works.
The ores of the district assay well, an average of manJ·, made of the
smelting ores by Mr. Stetefeldt, yielding as high as $80 per ton in silver. Besides its ores the district contains an abundance of wood, water,
and building-stone.
The latest discoveries in Secret Ravine contain rich ores resembling
those from White Pine. The average value of the ores of this new
district probably surpasses that of the ores from the base range at White
Pine.
GRANT, TROY, AND

SEY~IOUR

DISTRICTS.

These three districts lie nearly due south of Hamilton, and about
eighty miles distant. From the mountain (White Pine belt) spurs
arranged in a half-moon or circle run out into this region. Grant lies
on the north of the arc, and Troy on the south, while the Irwin Calion
(Seymour district) makes down from the extreme summit of the mounH. Ex. Doc. 207--12
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tain to the valley below. In other words, it is the central point between
Grant and Tro.v:
A large mineral belt, commencing at the Grant Calion, runs south,
through Seymour, Troy, and a long distance below. The country rock is
slate and granite, and in this are found a number of large veins, the croppings of which can easily be traced on the surface. They contain pure
silver ores, aud some base metal ores. The Chieftain, Mountain Chief,
La Grange, Black vVarrior, Catarina, Eureka, and Black Prince, are the
principal veins in Seymour ; the Blue Eagle lode is the most noted lode
in Troy. Timber for use as lumber and firewood, water, and grass, are
abundant. Salt in great quantity occurs in the McDonald and the Butterfield salt-beds in the valley in front of Seymour district.
KERN DISTRICT.

Kern district is situate about twenty-five miles east of Egan canon,
on the eastern slope of Shell Creek range, and ninety miles distant from
Hamilton. It is only ten miles south of the Antelope station on the
Overland road, and within twenty miles of the Utah line. The country
rock is granite. Some twenty-five ledges have been discovered in it,
all of which run northeast and southwest, are very regular in their
course, and vary in thickness from eighteen inches to eight feet. They
dip from :fifty to seventy degrees to the east, and carry mostly sulphurets of silver in a quartzose gangue, with som~ decomposed ores at the
surface. Assays of specimens brought to Hamilton yielded from $200
to $900 per ton, and 22 pounds of rock worked in a pan yielded $560 to
the ton. The district promises.to be quite an important one.
PATTERSON DISTRICT.

Patterson district is situate on the eastern · range of the Buckskin or
White Mountains, eighty-five miles southeast of Hamilton and in a
lower altitude than that town. A survey will be necessary to determine
whether it is in White Pine or Nye County. Two town sites, Montezuma
and Springville, are laid out in the district, the :first in the immediate
vicinit~~ of the mines, the other one and a half mile distant in a valley.
The mines were :first·discovered in the mountain pass between Cave and
Steptoe v2Jleys, a locality where wood is abundant, but large timber
rather scarce. .A.bout two hundred and :fifty claims have been located,
all in a limestone formation and carrying ores very similar to those of
Treasure Hill. The Great Eastern, according to the croppings and
assays made of its ores, appears to be the most important of all at the
present time. The Emigrant, San Jose, San Francisco, Oakland,
Rough and Heady, Atlantic Cable, Ida Elmore, Blue Jay, and Clay are
also thought very valuable. A large lot of ore from the Great Eastern,
which was worked by mill process, yielded $268 per ton, and a great
deal of that class is said to be in sight. A large cave, wllich bas been
explored for a mile and a half in length, and which seems to have been
the passage of a subterranean river, to judge from the pebbles on tbe
floor, has been found in a spur running out from the mountain on which
the mines are located. Its end has not been reached as yet.
Water is comparatively plenty in the district, at least it is so at
Springville, one and a half mile from the mines. Large groves of
splendiu yellow pine for building purposes exist seven and twelve miles
west of the mines. The district is only sixty miles from the lVIormon
settlements of Meadow . Valley, and provisions are therefore much
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cheaper than at White Pine. Considerable excitement has been caused
by the late discovery of these mines, but they are rather too new to
permit of a special description.
PIUTE DISTRICT.

This is a new district situate forty miles west of Hamilton, a short
distance from the road leading from that place to Austin. The 0. L.
Place, New York, Last Chance, San Francisco, and Our Own No. 1, are
the principal locations made. The ore assayed so far, yielded from $123
to $GOO p er ton.
ROBINSON DISTRICT.
Hobin~vn's ranch, where the new town, J\iineral City, is located, is
situate thirty-five miles due east of Hamilton, :five miles north of the
southern, and forty miles west of the eastern boundary line of White
Pine Oount,y, and forty-five miles north of Patterson, in a lovely valley
bordering on J\1:urray' Creek, three miles from Steptoe Valley. The
mines of the district so far discovered are located along the ridges on
both sides of the valley, up to the main range of mountains. They contain principally lead ores and antimonial ores of silver, the former predominating. Tho Hobinson, Oit.r of London, and Old England are the
principal veins at present. The City of London is reported to be over
one hundred feet wide and tlw croppings protrude fifteen feet above the
surface of the ridge, diYiding the upper end of Robinson Valley on which
it is located. The bulk of the ores in this district will have to be treated
by smelting. The country is well provided with water and enjoys an
abundance of timber for building and smelting purposes.

SACRAMENTO DISTRICT.

Sacramento District is a new mining district o.rganized in Spring
Valley, in the foot-hills of the Sna.k e Mountains, ninety miles in a northeasterly direction from White Pine, on the old Simpson trail. The
ledges occur in limestone and slate and carry gold and silver.
SAN FRANCISCO DISTRICT.

San Francisco District is located at the Hercules Gate, :fifty-five miles
from Hamilton by the road, but in a straight line not more than forty.
The silYer ores occur in a limestone formation similar to that of Treasure
Hill. None of the claims are sufficiently developed to admit of description.
PIN'l'O DISTRICT.

Pinto district is situate about twenty-eight miles west of Hamilton by
the old Austin road, but the new road through Independent Canon
reduces tlie distance to twenty miles. Sil-verado, the principal town of
the district, lies four and one-half miles southwest of the Pinto Creek
station on the Austin road. The country rock is limestone, slate, and
granite. The Cole & Johnson is the principal mine in the district. It
is a very wide ledge, which carries chlorides, sulplmrets, and some ruby
silver. A. shaft has been sunk on it to · a depth of 65 feet. The
Our Own No.1, Our Own No.2, DuQuette, Virginia, Medford, Pyramid,
Wiscousin, and Fortuna, are claims which give fair promise of great
value according to the assays of the surface ores. Water is four miles
distant from the town; wood is present in sufficient quantity.
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SNAKE AND SHOSHONE DISTRICTS.

Shoshone district is situate twenty-five miles northeast from Patterson.
The mines are located on the western slope of the vVhite J\1ountain, a
lofty peak of the Snake range, which is covered with perpetual snow.
The ledges are mostly large and carry chlorides assaying very high, (from
$600 to $800 per ton.) Twenty-five miles north of Shoshone is the Snake
Mountain district on the eastern slope of that range. The district is well
wooded and watered. The mines carry rich sulphurets of silver and are
distant sixty-five miles from Fillmore City, Utah, where provisions can
be bought cheap.
PANCAKE DISTRICT.

Pancake district was organized in April of this year on Pancake
Mountain, fifteen miles southwest of Hamilton, and one and a half mile
from the Elko road. The ores found here carry chlorides and are similar in character to tlwse of White Pine. The·main ledge crops out for
three miles, and the croppings assay $80 per ton.
WAGON ROU1'ES, STAGING, COST OF TRAVEL, ETC.

White Pine County is beginning to be provided with good roads to
connect it with the outside world. Besides the graded roads in the
immediate vicinity of the mines, a road is being built from Carlin, a
station on the railroad, to Hamilton. This road will be eighteen miles
shorter than that from Elko, and travelers from Sacramento will save
forty miles by taking that route to White Pine. It is intended to run
through Dixie Valley and form a junction with the old road through
Huntington Valley. Travelers generally complain about the high rates
of stage fare in the vicinity of White Pine, but in a new country like
that locality everything tends toward compelling the owners of stage
routes to charge high prices in order to maintain the business. The fare
from Hamilton to Elko, for instance, is $40, that from Elko to Hamilton
$50, for a distance of one hundred and twenty-five miles. On the road
to Hamilton the stage is generally well filled, carrying, say, ten passengers, but from Hamilton only fiye persons go on an average at a trip.
vVheJ! we consider the very high cost of conducting the business, the
income from passengers will evidently not maintain the line, and were
it not for freight and express matter it would have to be given up. The
line of Len ~Tines on the Elko road, for instance, employs four agents,
six drivers, twenty-five station men, and one hundred and sixtem~ horses.
The pay of the four agents is $450, of the drivers $75 each, of the station
men $60, and the board of each $40, aggregating $3,800 monthly. The
price of barley is twenty cents per pound at Hamilton, and at Elko eight
and a half cents; hay is $400 per ton at the first-named place, and $80
at the last. The price of both articles of feed increases gradually according to the distance from the railroad. One horse consumes eighteen
pounds of barley and twenty pounds of hay per day, costing $5 per horse,
or $580 in the aggregate daily, or for a month of thirty-one days $17,980.
The expenses for repairs, &c., are about $1,000, and for horse-shoeing
$470. The federal government taxes two and a half per cent. on gross
receipts, which adds another $GOO to expenses. Interest on capital, loss,
State and county taxes would make expenses still higher, but even without these the expenses of Len Wines are $23,850 monthly. It is evident
from the above that as long as high prices last for everything else stage
Jares cannot become any cheaper, unless the government pa;ys hence-
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forth for the carrying of the mail, which so far has been done free of
charge by the stage line.
LITIGATION IN WIII1'E PINE.

There has been much less litigation in White Pine dist.riet, Nevada, up
to the present time, than I was led to expect at the outset, from the
vague absurdity of the mining laws, and tlle locations nuder them, and
from the indefinite character of the deposits. In common with most
obserYiug men, I naturally looked for violence first, and suits at law
afterward. In lJoth these anticipations I have been measurably disappointed. Except a fe;,v weeks of last summer (characterized by a slight
outburst of high,.,·a~r robbery, stabbing, and shooting) vVhite Pine wa~
remarkably quiet, temperate, and industrious for a new mining camp.
Some malicious people say that so many "roughs'' flocked into the district that there was no chance to intimidate anybody by violence, since
the desperate characters intimidated one another. But this explanation
is not tlw true one. As a matter of fact; roughs fight with one another
more than with anyone else. The reasons for the peaceableness of
vVhite Pine lie in its peculiar character and histor;y, and are curious
enough to be detailefl.
In the first place, the excitement concerning this district occurred at
a time when the ulining population of the Pacific slope had learned wisdom by many such experiences; and a large portion of the locators are
old miners, resoh·ed not to waste what theJ7 gain, as they haTe so often
done before, in gambling, drinking, and dissipation. In the second
place, the ores of vVhite Pine were, at the beginning, rich enough to make
desnltory mining by iudivi<luals quite profitable. _For months the slope
of Chloride Flat looked almost like a placer gqld-digging of the early
days. Each miner worked with pick, gad, and shovel in his little pit,
collecting in a canvas bag the rich ore he obtained. Questions of boundary were not raised. There was, for the time being, enough room for all.
But one difference existed, fortunately for the peace of the community,
between this state of things and placer mining. The miner did not go
from his daily labor with his earnings in his pocket. The reward of his
toil was in the form of ore, which must be accumulated and sent to mill
before he could realize its value in money. In a placer camp eYerybody
is ''flush." Gold-dust forms a currency; and the temptation to spend
that which is money as soon as it is obtained is often irresistible to the
rninC'r without means of rational amusement. In \Vhite Pine people
have been in a chronic state of poverty as to pocket from the beginning.
\Yhen tlley have made money, they have made it in lumps, and gone
elsewhere to spend it. But there has been no such steady dropping of
daily plums into iudi dclual pockets as usually fosters extravagance in
mining camps. EYen the men who are at work for $4 or $3 per day
seem to have caug-ht the general infection of economy and souriety; and
the complaint of liquor-dealers, merchants, and showmen is that no
money can he got out of the people. This, I need not say, pre\'"ents that
vast amount of violence which originates in idleness imd drunkeness.
Finally, \Vhite Pine came sooner into contact with civilization than
other mining districts. The railroad precipitated upon it a law-abidiug
population before any reign of violence could be established. Courts
and magistrates h~we been in operation from the beginning. So this
community has been spared the era of revolvers and lynch law.
J\t1y anticipation of ruinous litigation has likewise been agreeably disappointed. "\Vhite Pine titles are not much better than they ,,-ere ; but
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proprietors of adjoining claims have in many cases preferred compromise
to a struggle, which would ruin both. In many other cases they keep
quiet until by selling out they can shift all possible future difficulty upon
the shoulders of a purchaser. Only two or three important cases have
got into the courts; lmt the points settled by these have covered the
issues at stake in many others. On the whole, I think the result of all
these decisions has been favoralJle to peace in the future.
Of course, the question whether there are any true fissure veins on
Treasure Hill, or, rather, whether the deposits of silver ore on Treasure
Hill are true fissure veins, has been brought up in several cases. It has
not been legally decided in any of them, for a very good reason. It is
not clear in fact, and therefore it cannot be made the snbject of a definite
judgment of court. I am inclined to lJelieve that none of the principal
mines thus far discovered are upon fissure veins ; but I do not think that
the title to a mine should turn on the opinion of a geologist. In cases
so dubious as this of vVhite Pine, sqtmre locations, which leave no uncertainty as to boundaries, would have been better from the beginning.
Then the savans might have fought out their theoretical battles with
much less danger to the pulJlic interest, and with much more likelihood
of agreement. For there is nothing that disturbs the coolness of professional observers like the knowledge that money is dependent upon
the view~ they take of some knotty questions. Men who, if left to themselves, would modestly compare their opinions with those of their brethren, become, as fee'd witnesses upon the stand, djctatorial, didactic, and
obstinate.
In the Eberhardt and other cases, tried at Austin, I believe, before
the organization of White Pine County was complete, it was decided
that under the laws of the distriet any conneeted. body of ore can be
held by location to the extent claimed, whether it occurs in the form of
a vein or not. This removed the necessity of abstruse geological evidence
and argument for settling a simple question of title. A recent decision
by Judge Beatty, in the .Aurora ·vs. Earl case, fixes some other important
points, one or two of which I shall mention here.
This decision contains an extra-judicial opinion, construing certain
sections of the mining law to require, for the holuing of a claim one
year, not merely two days' work on the whole claim, whatever be the
number of feet, but two days' work on each two hundred feet. This
opinion, not being fairly within the grounds on which the case is decided,
has not the full force of law; but there is little doubt that when the
question comes up it will be so decided; and such an utterance, from a
judge so wiuely known and respected, will have great 'veight. I fancy
it will cause some uneasiness among the holders of locations who claim
one or two thousand feet, and have no idea of the whereabouts of their
property after the first hundred feet. It will now be necessary for them
to trace it throughout its whole extent, and do work upon each section
of it. This will be in many cases impossible.
Another point settled in this Aurora case is that "a wall does not
make a vein." I have often heard of the numerous beautiful walls exposed in the mines of Trea:3nre Hill. One of these, " a smooth, even
surface, extending from the month of the incline to within two or three
feet of the bottom, crossing the general stratification of the country,
highly polished in places, exhibiting marks of striation, conforming very
nearly, if not exactly, to it:s dip, ·(30° or 40° east,) and overlaid generally
by a thin stratum of clay or soil" figures in this case. Could anything
be more "true fissure Yein" like than this~ A wall, selvage, slickensides, lines of movement and all. Yet Judge Beatty's extremely clear
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decision sets the matter in its true light. Says he: "\Vhen it appears
that there is as much if not more ore below than above it, it loses tbe
character of a foot-wall, in my estimation. It sltoTI·s that the fissure
was fonnerl subsequent to the deposit of ore." The whole of this opinion
is exceedingly forcible. I am glad to know that such is the temper in
which the exceedingly imperfect laws of \Vhite Pine are being administered. There is common sense on the bench, whatever there may have
been in the miners' meeting.
But it is clear that Judge Beatty, having (rightly) knocked away the
walls from a good many mines by this dictum, has left the owners
without any "boundaries, except such as compromise or fresh judicial
pronunciamentos may give in each case. The best thing about this
decision is, that it helps bring matters ad absurdum. The miners'
meeting last summer virtually refused to alter the present district laws.
Of course, they cannot be.forced to do so under the prPsent mining laws
of the United States, but they will surely get tired of having tlwir titles
depend ou "connected bodies of ore" instead of nccnrate measurement.

R.

THE LATEST REPORTS FROM \YHITE PINE.

The following review of White Pine gives a very interesting description of the present aspect of affairs in that locality, and tbo changes
from an almost unparalleled mining excitement to comparatiYely regnlar
business. It is taken from the White Pine correspondence of the San
Francisco Evening Bulletin of January 7, 1870:
In no mining <listrict of which I have any knowledge have such changes bern
wrought in a single year as in this of 'White Pine. From tlle most Yio1ent excitement
and extravagant hopes everything has dropped down to tho extreme of dullness,
though I can hardly add of despondency. Unimproved real estate, which one year ago
was held at inordinate prices, can now be had in many cases for tho taking, fe\v caring
to go to the expense of a deed or to expose themselves to pay taxes upon it. As a co:usequence many holders of this species of property, who twelve months ago were supposed
to be rich, to-day find themselves poor. There is of course much wailing on tho part of
this class that they should have suffered their cupidity to so get t.be better of their judgment as to cause them to refnso selling when good prices were obtainable. Many who
could have left the country rich had they disposed of their town lots last 'IYinter or
spring are now too much impoverished to get a way from the place. One year ago
every body here seemed crazy to get bold of town property-locating~ buying, jumping,
fighting, and resorting to almost every other means for getting possession of it, this
act being sometimes effected by means of inclosure, that is, by punching a few feeble
sticks into the ground at long intervals and connecting them by moans of ra whidc, ropes,
anu often with nothing more substantlal than twine or tow strings. Yet this answered every purpose-it was in tho eye of the law deemed constructi vo possession, and
more than one of these claimants has been acquitted for killing trespassers on lands
thus inclosed; for in the strife after this wretched and now generu.lly worthless species
of property, contention, riots, and even murder ensued . But the excitement, with its
conseqnent scrimmages, its violence and bloodshed, is all over now-the owners cf
honses can now inhabit them in peace, and the possessor of to,vn lots hold them without let or hindrance. Even stores and business places, unless eligibly sitnated, arc
scarcely worth contending for, rents having declined in nearly the same ratio nf> the
prices of real estate. Stores that readily commanded monthly rents of $500 ten or twelve
months ago, can now be had for $100, the price of choice lots having fallen in equal
proportion. Of course serious disappointment has ensued to many ,\-ho ball counted
on a certain income from investments in this description of property, while others
who had built houses for rent upon leased lands have in many cases found it expedient
to surrender the same with the improvements, to their landlords. Contracts eutered
into for the purchase of real estate have been generally ignored, no one vretcnding to
observe or any longer attempting to enforce them.
·
And now, lest those abroad should get the impression that such a great falliug off in
the Yaluc of town property is indicative of a like decline in all other valnes, as \Yell
as of a generally distressed state of things here, I may as well say that snch is not
the case; that while there bas been a great rc<lnction of prices geucrall~·. this rec1uction has nffflctfld few other things to the same extent as real estate, nntl that the de-
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preciation of the latter, followed by lower rents, is looked upon by our people as a
most fortunate occurrence, the former prices oppressing the laborer and proving universally hurtful. In regard to losses suffered by this declension in the prices of real
esta.te, they might a.s well fall upon present holders as upon any one else; since had
they sold out it must ha.ve been sustained by whoever might ha.ve happened to be the
purchasers. But proceeding to notice other changes, rates of wages, &c., I present the
prices which obtnined here for leading articles one year ago, following them with
those now prevailing: A year ago hay was selling at $250 per ton; lumber, best quality, $300, second qnality, $200 per thousand feet; wood, $20 per cord; barley, $20 per
hundred pounds; box stoves, $75; common cooking stoves, $140 ; apples, 50 cents })er
pound; poultry, 75 cents to. $1 p er pound ; the prices of all imported goods being in the
same proportion, only those obtained from the Mormon settlements being comparatively
lower. Now hay can be bought for $45 per ton; lumber, $50 to $100 per thousand;
wood, $7 per cord; barley, $6 per hundred pounds, and other a.rticles above mentioned
for about one-fourth of their former co8t. Miners' wages from $5 per day have fallen
to $4, ma.ny being gbd to work for $3. Masons, carpenters, and other meclJanics,
whose services commanded from $6 to $10 per day last spring, ha.ve scarcely any dem::tn(l-common labor being abundant at almost any price the mnployer chooses to
name. Millwrights, when they can get work, are still pa.id from $5 to $7 per clay;
bbcksmiths being able to earn about the same wages. Good wood-choppers can ma.ke
from $3 to $5 p er clay, with work always offering. Teamsters owning their own animals generally make good wages hauling quartz, ha,y, ·wood, lumber, &c., mostly on
contract.
For hauling quartz from the mines to the mills the price is now $4 to $5 per ton,
against $8 and $10 last winter. But, with good roads, cheap feed, and plenty to do,
tea.mstcrs can make more money now than they could then. Now it costs $3 per ton to
extra.ct ore from t.be mines and $18 for ha.ving it worked at the mills-one year a.go the
cost "as respectively $7 and $50. Other examples might b e cited, were it necessary,
to shew the grea.t and beneficial changes tbat ha.ve taken place h ere within a. twelvemouth; for no one at all conversant with the condition of things here 7 or having the
best interests of this district at heart, ca.n look upon these cha.nges as other than salutary a.nd desirable; it being utterly impos~;ible for any mines, however rich, to be successfully worked under such a tariff of prices as formerly obtained here . . White Pine,
to-day, with its diminished population and reduced scale of prices, with its empty
buildings and beggared speculators, with liquor saloons closed and gambling houses
deserted, is infinitely better off and more deserving the attention of capitalists and mill
men than when it was crowded with idlers and infested with gamblers-some playing
with dice and cards and others with mining claims. TLere is also more comfort
and real prosperity here now than during the "fiush times," when everybocly made
money and nobody worked. The condition of society has also greatly improved, the
drones and swarms of middle-men that once infested the country having mostly depaded, leaving only tho industrious and such as serve a useful purpose in society
l.>ehincl. We have now in each of the tovms here, schools, churches, and benevolent
and literary societies, with a good sprinkling of women and children, men coming here
and bringing their families, with the intention of settling and making permanent
h~~

.

In regard to the weather I should have stated that this, too, seems to have changed;
being, like other things, an improvement on that of last year. Twelve months ago the
weather here was severely cold and blustery, ·the mountains being covered with snow
and enveloped in "pogonip." Now it is clear and calm; the clays warm and bright,
with uo snow and no eolcl mists swept by strong winds, chilling the very ma.rrow in
one's bones. The roads, instead of being incumbered with snow, or slippery with ice
and heavy with slum, are now in excellent condition-hard and dry, and in places even
dusty. Stock, instead of being driven to the plains for subsistence, still feed a.moug
the hills, and the Indian, rejoicing in the sunshine, continues to inhabit his "wickiup"
on the mountains. It is indeed, thus far, a mild a.nd pleasant season, and could we be
certain of its holding on so to the end, one need desire no more healthful clima.te or
a.greeable winter home. With improved houses, augmented comforts, and this mitigation of the rigors of winter, the general health of our people is excellent; very few
having. suffered from pneumonia, erysipela.s, or those other diseases which, from their
prevo,lence here last winter, were supposed to be endemic. In fact, so far fi·om being
subject to diseases of any kind, this would seem to be a.n extremely healthy country;
the deaths occurring here from na.tural ca.uses having been very few, considering the
hardships and exposure to which much of the population were at one time subject. Of
the dea.ths in this district, a large proportion have been caused by violence; these cases
being now, happily, much less frequent than aforetime, a result largely clue to the
lessened prices of real estate, which, from its former value a.ucl looseness of title, by
exciting the cupidity of a.ll classes was a prolific source of violence and crime.
A few facts wiH illustrate the extent of the present production and progress of development of the mines. The number of men now employed at mining in the district since
the reduction of la.bor force by seveml of the large compa.nics is about 6007 one-half of
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whom are working on their own account. There are now 17 mills in operation, carrying about 190 stamps, each crushing H ton of ore daily, yielding, say, $60 per ton;
<Yiving a total product of a little over half a million dollars per month. There are now
~bout 17,000 tons of ore on the various mill and mine dumps, which, with the large
quantities capable of being raised, even with the present reduced force, affords sufficient reason for these companies to cut down their number of hands, without coupling
that act with a "bearing" operation. It would certainly be poor economy to go on
taking out ores in advance of the crushing capacity at command, during the short
days of winter, when men cannot be worked to advantage, and with the prospect of
cheapened labor in the spring. The Stanford mill, 30 stamps, is now crushing steadily
nearly 50 tons of ore per day from the South Aurora mine, yielding something over $50
per ton, or about $80,000 per month, a rate of production that can be kept up for an
indefinite period, judging from the present appearance of the mine. The product of
the mine of the Treasure Hill Company is equally good in proportion to the capacity
of their mill, carrying 20 stamps. The mine of the Aurora Consolidated Company
could be made to yield just as the Aurora South, with a sufficiency of milling facilities.
So, also, perhaps, could the Hidden Treasure, the Evening Star group of mines, the
Manhattan, the Eberhardt, and possibly the combined claims of the Chloride Flat
Combination Company. In fact, the producing capacity of these mines can almost be
said to have no other limit than the milling and extracting forces employed in raising
and reducing their ores. The question of their permanency may also, like that of their
capacity, now be considered pretty well settled, the continuity of the ore beds being
uninterrupted for a depth of at least 200 feet.
Not only arc the older and more extensively developed mines proving ca1)acious and
fertile, but many of those upon which less work has been performed are affording
promise of equal value. Of this class, the Manhattan-an early location-is now beginning to attract attention by the massive body of high-grade ore lately cut by the
tunnel being driven into it. Forty feet of compact vein matter, composed largely of
concentrated ores, has been penetrated without the tunnel having entirely tra~erood
it. This mine seems entitled to rank with the Auroras, possessing a better-walled ore
channel than is to be found in either of these, or any of the other leading mines of the
district, with the exception of the Eberhardt. Deeper explorations on the California
mine are disclosing a greater concentration of the ores and other more favorable conditions than exist near the surface. A whim, the first in the district, is now being
erected over the main shaft of this mine, with a view to its thorough exploration.
Work is also in progress on the West CaEfornia mine, adjoining the original location,
with results that are likely to make it the peer of its older neighbor. It is a sterling
property, judiciously managed, and should the bodies of ore lately uncovered prove
persistent in depth, it must soon gain a footing among the big mines of the district.
Sales of mining properties are taking place hel'e almost daily, but generally in a quiet
way, many of the pnrchasers being old and successful residents of the district. The
prices obtained are often large, prov;en propedies selling now bett,er than ever beforeno others can be sold at all. A ledge may be small, but it must carry good ore and
evince indications of permanent wealth in order to get a purchaser at any price.
Among other properties lately disposed of is the French, the Emersley, the Pogonip,
and Othello, and the · Saturday mine, besides a good many claims of less note on the
Base Metal range. The French mine is reported to have been sold for $24,000, and the
Saturday $7,000, being a small but exceedingly rich and well-defined lode. The purchaser of this last property is Thomas J. Murphy, discoverer and first recorder of the
vVhite Pine dist,r ict, and who has been one of the most successful operators in it. A
good deal of the bullion produced here is now being sent East by railroad; the quantity
for the past two or three months llaving aggregated nearly a third of all turned out by
our rnills-:1 circumstance that should be taken into account in estimating the yield of
the country, as estimated by the arrivals of bullion at San Francisco.

The mills in White Pine .January, 1870, are reported as follows:

l

_______________N
__a_m
__e__
· _____________ SUrnpa 1-------------N_a_m
__
e·-------------I--S-ta_m
__P_s__
•
Stanford ___ .. __ . ___ . ____ . __ . ___ .. __ . ___ .
Manhattan .. _.. __ .. __ .. _... _... __ ·-----Dayton . _... __ . ___ . _. __ .. _... ______ .. __ .

~gt~o~~~l~~::::::::::::::::::::::::::::
N e\ada __ . _________ . ___ ... __________ . __ .

Swansea ______ . __ .. _______________ ·- __ ..
Chicago. __ . __ . __ . __ .. __ .. __________ . ___ .
Oasis·-----------'·--------·------·-----

30

24
20
20

15
10
10
10
10

Staples ___ . _________ ____ __________ . ___ .
Monte Christo . __ .. ______________ .. -.-.
Drake & Applegarth. ___ --_. __ _--.---.Morten & Cutts-----------------------Henderson . _____ . __ . -. __ ..... -... - . - - - .
Little Treasure ___ . ___ .. ..... _--------.

10
10
8

5
5
5

172

In this list the Newark mill (Centenary Compan:y) is not included,
though it formerly reduced a good deal of Whit~ Pine ore.
.
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CHAPTER XXII.
ELKO COUNTY.
RAILROAD DISTRICT.

This district was organized in J nne. Its boundaries are as follows:
Commencing at the mouth of the South Fork of the Humboldt ; thence
down the Humboldt River to Palisade Station; thence up Pine Valley
to the Emigrant road; thence along the Emigrant road and railroad
Canon to the toll-road, in Huntington Valley, to the South ]'ork of the
Humboldt River; thence down and along the South Fork of the Humboldt to the place of beginning. The district was originally formed for
the purpose of locating and securing extensive deposits of rich magnetic
iron ore, but since then rich deposits of copper and silver ores have
been discovered. The copper mines are reported to equal those of the
Battle Mountain district, and the silver mines are located on the same
range of mountains as those of Mineral Hill, and bear the same character. The copper ores contain a considerable amount of silver. The
distance from the mines to the nearest point on the railroad does not
exceed twelve miles; they are directly connected by good roads with
Elko, Carlin, and Palisades. · The close proximity of these mines to the
line of the railroad will eventually render them very valuable.
Cope District was discovered in April, 1869. It is situated in the
Heel Mountains, upon the headwaters of the Owyhee River, about 90
miles north of Elko, and 105 miles south-southeast of Silver City, in
Idaho Territory, to both of which places there are good wagon roads.
The town of the district, Mountain City, is about five miles south of
the Idaho line. Wood, water, and grass are abundant. There are a
few gold placers in the district, but they are not believed to be important. The country rock is reported to be usually granite, sometimes
slate, and the ores comprised chlorides, sulphurets, and ruby silver.
The veins, however, appear to be frequently superficial. They strike
and dip in every direction, apparently without uniformity; and it must
be left to future explorations to determine whether any of them are persistent and regular.
The following were the principal mining claims in the district on the
lOth September, 1869, as reported to me by P. S. Buckmiiister, esq.:
Name.

Course.

Wr1~~~~~~~
~~~(-~-~~:: :::~::~ :::::::::::::::::::::: .~:-~~ -~---.
California .......... ···-·-·---------------··. ____ . N. 70° W.

Nevada. ...........................................
Idaho ...... ·····-·······-----------·-·-------····
Hamilton ......................•..................
Pioneer ...... ------·······-·--- ..................

N. 70° W.
N. 70° W.
N. 85° W.
N.loc W.

Country rock.

Dip.
350 to 400 SE.

Vertical.
80o E.
85o S.
Vertical.
soo N.
450 S.
150 E.

Granite.
Sla.te.
Sla.te. •
) Volcanic at Rurface;
{ gmnite below.
Sla.te.
Granite.
Granite.

I

01·e ancl gangue. Quartz carrying the minerals above mentioned, and assaying in specimens a.ml
smaller lots, $300, $400, &c., per ton. Single specimens, of course, often much richer; surface ore decomposed, often brick-red. (Query: Decomposed stephanite ~ )

Of these claims the Argenta is the most developed. An incline has
been sunk 52 feet upon the vein, and there suspended, as no quartz was
found for the last few feet. A cross-cnt is now running in search
of ore. The quartz seems to lie in gusset-shaped seams, with granite
intermixed. The opening on the Mountain City was four feet deep;
on the Fritz, six feet; on the California, ten feet. The latter showed
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a considerable mass of quartz, but broken and disappearing at the bottom. The Nevada is opened to a depth of eight feet, and the Idaho six
feet; the latter with well-defined casings, but disturbed vein matter.
The Hamilton incline, 25 feet in depth, is similar in appearance to the
Argenta; the quartz seems to give out at 20 feet. The Pioneer is opened
eight feet in depth.
The only force at work upon these claims, at the time mentioned, was:
two men on the Argenta, running a cross-tunnel for the vein; two men
sinking the Hamilton incline; and one man running a prospecting tunnel on the California, to fiud the vein lost in the shaft.

. CHAPTER XXIII.
HUMBOLDT COUNTY.

A very full account of this county having been given in my last report, I will merely refer to the operations of the past year, mentioning
the districts in alphabetical order, as before.
Buena "Vista district.-The Arizona still continues to. be the leading
mine. ·T he original location is owned hy Messrs. Fall & Temple, and
the first extension south by the Silver Mining Company, a Nevada corporation. This mine has been steadily improving in cllaracter the last
year. At .about one hundred and fifty feet depth the vein is six feet
wide and yielding large quantities of native silver.
The subjoined schedules give the general details of this mine. It will
be obsen-ed that the returns do not cover the whole of the mining year;
Fall & Temple's returns being for only ten months, the Silver l\iining
Company six months, and the Pioneer Company only five months.
The Seminole Company, a New York corporation, is prosecuting a
prospecting tunnel on its ledge. They are in now about two hundred
an<l fifty feet. Two hundred feet of this was run in previous years.
'.rhe present contract is for one hundred and fifty feet or until the ledge
is struck, which they expect to do before the contract is finished. This
ledge is one of the oldest locations in the district and has long been
held in high esteem.
\Vork is also being prosecuted on the first extension north of the
Arizona, by the original locators. The same character of ore as that.
found in the original claim and the :first south extension · has been
struck ; but there has not been work enough done on it yet to determine its value.
The National Company is resuming work on its ledge and erecting a
5-stamp mill on Buena Vista Oreek. This company's ledge yields
largely in gold, an exception in this district. All of the mills in this
<listrict have been improved during the last summer and the capacity of
each of them increased.
(,Juite an impulse to mining was given in this distdct last year by the
introduction of Chinese labor in the mills by John C. Fall: of the Arizona mine, thus greatly cheapening the cost of reduction a.nd bringing
into profitable working a large amount of ore formerly rejected. The
miners resisted at first, and drove the Chinese out of the district; but
the latter were immediately brought back and reinstated in their places
and by common consent allowed to remain, many of the leaders in the
demonstration against them acknowledging that in using force they
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bad committed an error in policy. There is no probability of any further disturbance on this score. At Fall & Temple's 10-starnp mill,
Chinese sort the ore, feed the batteries, attend the pans, and do nearly
·
all the work about the mill.
Another change was made in labor, abolishing the three 8-hour
shifts per day, and putting on two shifts of ten hours each. The miners
struck, not objecting to the increased time of labor, but demanding a
corresponding increase of pay; but the mine owners refused to yield,
and labor was resumed in a few days at four dollars a day for ten hours'
work.

Return of. the 1Jrocluction of golcl and silver in the B1wna Vista mining d·isiTict, H1~n~bolilt County, Nevac1a, for ceJ·tain portions of the yea?' ending July 1, 1869,
Teportetl by D. Van L ennep, c1nl mulmini1zg engineer.
roil
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~~

Mine.

~0
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Fall & Temple. --------1 Fall & Temple .............. Unionville ...... Arizona and Manitowoc ..... 2, 400, ore
tailings.
1
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Estimate of costs of mining and 1·edncing orcs in Buenct Vista district, Hnmbolclt County,
Nc&acla, Jttly L 1839.
\Vages of first-cl::tss miners: Four dollars a day, or three dollars and board.
vV ages of second-class miners : Not known here.
'iV ages of surface laborers : Three dollars to three dollars and fifty cents per day.
Cost of hunber per thousand: Fifty to sixty dollars.
Cost of mining timber: Twenty-five cents to two dollars a piece.
Cost of common powder: Five to six dollars.
Cost of giant powder: None used yet.
Cost of quicksilver : Sixty-five to seventy cents per pound.
Cost of freight from base of supplies : Sixty dollars per ton.
Cost of fncl : Ten to twelve dollars per cord tor cedar wood.
Cost of ten-stamp mill, Califorqia pattern: Preight, *twenty thousand dollars.
Cost of twenty-stamp mill: Preigbt, erection, *thirty-five thousand dollars.
Average m ining cost per ton: Twelve to fifteen dollars.
Average milling cost per ton: Twelve dollars.
Average pulp assay of ore: Sixty to one hundred dollars.
Average yield of ore : Tllirty to sixty dollars.
Renwrks.-Indian laborers, employed about the mine, get from $1 50 to $2 50. Very
little lmnber is used in the mines. Timber is used to support loose parts of the rock,
and mostly for support in stoping. The mines being yet in their infancy, much deadwork has been (lone, increasing the average cost of mining per ton. The assay of the
pulp varies a great deal. It should be understood that the assay of the pulp does not
show the average value of the ore, since the richest part is selected and shipped to
San Fmncisco, &c., for smelting. The lots of ore shipped assay from $300 to $700 per
ton. Of the mills erected during the year, one was put up before the railroad was
completed, and, therefore, no benefit was derived from cheap transportation, and the
other was built by contract, with a loss to the contractor . . Besides, one is of the
capacity of twenty stamps, but has only ten stamps, aml the other is for a 10-stamp
mill, bnt has only five stamps. Therefore, the cost of a 10 and 20-stamp mill can
only be estimate(l as above, considf)ring the cheaper transportatjon obtained at the
present day.
BATTLE MOUNTAIN DISTRICT.

This district is in a very flourishing condition. The Little Giant mine
continues to hold the first position in the district. The Little Giant
mill (steam, five stamps) has been running steadily for about a year,
and crushes six tons daily. The rock yield;;; from $150 to $2RO per ton,
without roasting. Bullion from .980 to .998, fine; no gold. This mine
is situated on the eastern slope of Battle lVIouritain, eight miles from
the Central Pacific railroad, by the usually traveled road, or about
fiye miles in a direct line. There are three tunnels already run on the
ledge. The lower tunnel is about 240 feet in length. Work is being
prosecuted in all the tunnels. This mine is owned by Governor A. P. K.
Safford, of Arizona, and Messrs. McBeth, Fox, and lVIelander, of Humboldt Oountv.
Tile Brooklyn Company, a New York corporation, is working copper
mines in this district, sinking shafts on three different ledges, extracting
ore from all, and shipping it to Swansea, in Great Britain. Their ore
contains some silver, in what quantit,y I am not informed.
The Great Central Company, a San Francisco company, is also working in copper and shipping it by rail.
In Copper Calion, in this district, about eight miles south of the Little
Giant ledge, two or three companies are extracting copper ore.
Au English company has also been formed in Liverpool to operate in
copper in this district, and is about commencing active work.
Messrs. vYllitcomb, Briarly, and Lott are working a copper vein on
the west side of Battle Mountain, quite distant from the other workings.
The ore gives by assay fourteen per cent. copper, and $476 80 silver per
ton.
*Estimated.
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lVIr. Fox, of the Little Giant, is prospecting the Buena Vista series ot
ledges, silYer-bearing.
It is not probable that any more mills will be erected in this di~trict:
The ore will doubtless be shipped to the Truckee RiYer, at the eastern
base of the Sierra Nevada, for reduction by roasting and smelting. The
Nevada Land and l\iining Company, (limited,) a London company, has
erected at its works in Reno, on the· Truckee, under the supervision of
:l\:fr. Stelefeldt bimself, a Stelefeldt chloridizing furnace, mainly for the
reduction of Humboldt ores.
The bulk of the Battle :M ountain ores can be freighted from the mines
to the railroad for $5 per ton, and thence to the Truckee for about $7
additional per ton.
ECHO DIS'l'RIC'l'.

This district is in the Star range of mountains, on the slope facing
the railroad, and about one hundred and twenty miles distant from
Heno. The Alpha is the prominent mine of this district. It was discovered in 1863 and worked for about a year by a California corporation.
The work was confined entirely to the surface ore, which yielded from
$100 to $400 per ton; but as the amount obtained by superficial working
was necessarily limited, the yield from this source soon dropped off,
and a reaction in mining affairs in Humboldt County setting in by
reason of the excitement about Reese River, work on the Alpha was
stopped and not resumed until1868. At this time somf\ of the shareholders most familia.r with the mine took a contract from the company
to open the ledge for the privilege of extracting four thousand tons of
ore. They sunk a shaft. 6 by G feet to the depth of 120 feet, exposing a
fine vein of ore eight feet wide and assaying from $60 to $2,000 per ton.
The ore mined in sinking the shaft (107 tons) gave an assay value of
$10,565, and yielded, by mill process, $6,332. This mine has lately been
purchased by the Nevada Land and lVlining Company, the English
company before referred to, which has extensive reduction works on the
Truckee near Reno, under the superintendency of J .•J. Dunne, esq.,
general manager of all of this company's property in Nevada. Since
the purchase of the wine by this company, work has been vigorously
prosecuted. The shaft has been deepened 30 feet and a tunnel run to
connect with the bottom of the shaft. Another tunnel is now being run
which will strike the ledge at a depth of about 350 feet. Two hundred
and fifty feet of .this tunnel is now completed. About thirt,y men are
employed at the mine, and new hands are put on as fast as they can
get room to work. The company is now extracting about 12 tons of ore
per day. The ore is hauled in wagons to the railroad, a distance of three
miles, at a cost of $2 25 per ton, and freighted thence lJy rail to the
company's mill at Heno, one hundred and twenty miles, at a cost of
$3 50 per ton. The claim is 2,100 feet in extent. The vein can be traced
on the surface by the outcrop for about 1,800 feet, and worked by tunnels to the depth of 500 feet. The dip is about sixty degrees w~st.
There are no signs of any heave or break, unless it be at a point about
300 feet from the north end of the claim. Tllere is a good deal of sulphur in the ore, which prevents successful reduction by the common
process; but the mill at He no has been altered from the wet to the <lry
process of crushing, and furnaces built to roast the ore. The richer
portions of the ore ·are shipped to England through Rogers, lVIeyer &
Co., of San Francisco. The operations on this mine have attracted a
great many persons to the district, and quite a number of the locations
made i.n former days are now being prospected. This district being
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only three miles, by a down-grade, from the railroad, a good location
here has a special value.
GOLD RUN DISTRICT.
~his district continues in about the same condition as set forth in m:y
last report. The New York Compap.y, of which JVIr. Negus is the superintendent, which first bought half of the Golconda mine, has lately
bought the remaining half and is now working the whole mine quite
successfully. There are some very fine base metal ledges in this district awaiting capital for development.

HUMDOLD'l' DISTRICT.

The only change worthy of note in this district since my last report
is, that the bed of sulphur mentioned therein is now being worked,
mainly with Chinese labor, by W. & J. Spence, of Unionville. The
sulphur is ~hipped to San Francisco by railroad.
ORO FINO DISTRICT.

The Yosemite mine, mentioned in my last report, is now being worked
under the superintendency of J. T. Maclane, with satisfactory res11lts.
The work thus far done is mainly in the nature of prospecting. .A_ streak
of black sulphuret ore, assaying from $2,000 to $4,000, llas been struck
in the shaft. This rich streak is now about five inches wide. The mine
is about ten miles from the railroad.
•
SACRAMENTO DISTRICT.

There is considerable work doing in this district in prospecting olu
cillims. The Rochester Company, Mr. Onderdonk, superintendent, is
prosecuting work on its location on·the Montana ledge, with great vigor.
Great interest is felt in the operations upon this ledge. It is the largest
one in this portion of the country, and being only five miles from the
railroad, will be an immense affair if it proves as rich as expected.
SIERRA DISTRICT.

During the past year the Tallulah, Gem, and one or two other mines
have been worked to a limited extent~ The prospects are, that work
will soon be resumed· on the JVIonroe also.
·
STAR DISTRICT.

There has been but slight movement in mining matters in this district
during the last year. The Sheba mine was opened again, and a small
amount of ore taken out on the contract system. The same was done
with the North Sheba. The De Soto Company (first extension south)
worked five men for a little while during the summer, but no regular
work can be said to have been done on the Sheba vein uuring the past
year. E. Page Davis has resumed work on the Almira series for a New
York company. He is now driving in the tunnel formerly started. It
is in now about 150 feet. There was some excitement in this district
last summer over gold-placer diggings. The deposits were found on
Star Creek near the mouth of the calion. The gold was very pure
and quite coarse and rough. The particles ranged from the size of a
small bean, as maximum, to a mustard seed, as minimum. The prin-
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cipal importance attached to these discoveries was due to the belief
they indicated the existence of gold-bearing quartz ledges in the
canon above. Gold has been found on the banks of the creek in Star
City, two and a half miles above, but the particles were much finer than
those found at the mouth of the canon. Gold placers were also found
in 1864 on the opposite side of the mountain near the summit.
th~t

WINNEMUCCA DISTRICT.

Messrs. Buck and Kunkel have been extracting ore steadily for the
last .year, under contract, from the Pride of the l\1:ountain ledge, and
shipping the ore by rail to San Francisco. '--They are down 150 feet and
are getting very rich ore. They have lately found considerable quantities of horn-silver, the presence of which in this district was not suspected
before. Mr. Pease is directing the operations of a New York company
on the Union Series mine.
WHITE CLOUD DIS'rRICT.

This is a district lately discovered near the Bum boldt Lake. Some very
:fine specimeus have been brought in from the l\1:oonta, a ledge named
after a celebrated mine in Australia. A great number of locations have
been made, but little has been done as yet to test their value.
On the whole, the condition of Humboldt County may be considered
prosperous and full of promise, not only as to the mining interest, bnt in
other branches of industry. There is perhaps no other mineral district
on the route of the railroad which has been so much benefited by its
completion. Freights on supplies haw~ been reduced from :fifteen cents
per pound to two and a half cents. This makes it possible to extrnct
ore from many mines which before could not be touched, and, moreover,
furnishes a cheap and speedy means of transportation to points where
reduction is cheaper. As the cost of transportation is reduced, the
necessity for mills will diminish, and the ore will, to a great extent, be
shipped to the base of the Sierras, where wood and labor can be obtained
at less expense. A reference to my report of last year on this county·
will show that I was fortunate in my predictions, as the effects which I
then foretold are already corning to pass. Abandoned mines have beenattacked again with vigor and success. The great revolution in the
notions of miners has come to pass, and base metals, especially copper,
are welcome ingredients, enhaucihg the value of the ores. This. commercial and economical progress coineides most happily with th<~ great
metaJlurgical improvement inaugurated by the Stetefeldt furnaces, a
description of which is gi,ven elsewhere in this report, and. the effect of
which will be nowhere more beneficially felt than in the mining, distric.ts
of Humboldt County.

CHAPTER XXIV.
ESMERALDA AND LINCOLN COUNTIES' ..
RED 1\'IOUNT.A.IN.

Since my re.p ort for 18G8, the Silver Peak and Red Mountain Gold\
Silver l\1:ining Company have eontiuued the development of their
proverty commensurate with the plans marked out at t he beginning.
'fhey ha.ve bnilt. and put to work another battery of teu stamps, so that
H. Ex. Doc. 207--13
~nd
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they have thirty stamps now running. Their mill is one of the most
substantially built and perhaps the most regularly working on the Pacific coast. It has been running at full capacity ever since June, abd
the profits derived have been used to still further develop their property
and to enlarge and improve the works. They have added self-feeders
to all their batteries, every five stamps, or one mortar, having a separate
feeder. This improvement saves fifty per cent. of the usual cost of
feeding the batteries, only half the former number of men beiug required for that work. Other machinery has been added with success
during the year, for the purpose of economizing labor. Shops, storehouses, lodging-houses, boarding-houses, and offices, all substantial
buildings, have been added.; a large farm has been put under cultivation to raise supplies for man and beast, and a good, direct, and easy
road has been built from the works to vVadsworth, on the Pacific railroad.
The skillful use made of the natural advantages, which the location
offers for mining on a large scale and at an extraordinarily low cost, bas
been described in my last year's report. The company have now made
an open cut along the whole side of the mountain, on one of the veins,
which is to serve as a base line. Starting from it, they quarry out the
vein, which is uenuded almost entirely from its hanging wall and resting on the slope of the mountain front 12 to 20 feet thick, b,y overhand stoping. This mode of working, which offers such great adYnutages, even under ground, is, of course, still more to the purpose in
a location where aU the work can be performed in the open air, ~b(~re
there is no resistance to the blast except the tenacit.v of the rock itself,
and where the whole side of the ledge is in full view for a height of
The whole expense of raising water
1,000 feet above the base line.
and ore, a heavy tax on the mine owner in the best mines, is thus
entirely dispensed with: Here all the ore quarried descends to tbe base
line and thence to the mill.
The mill employs, including engineer and fireman, only five men and
the superintendent. The cost of working the ore is expected to be ouly
$4 per ton henceforth.
The unmistakable abundance of the gold-bearing ores, their known
value, the light cost of mining and transportation, the extraordinarily
low rates of milling, combined with cheap supplies and the company's
judicious and liberal outlays for the purpo~e of securing complete unity
and economy in all the operations, bespeak a bright future for this remarkable undertakihg.
PAHRANAGAT DIS1'RICT.

In my report for 1868 I gave a brief description of the features of
this district, and a summary of the results of mining operations up to
that time. The grand totals of expenditure and production were not
encouraging. It appeared, from the best information I could obtain,
t.hat uearly a million dollars had been spent in roads, d welliugs, mill::;,
prospecting· aud mining, and only $20,000 worth . of bullion shipped.
The following sentence from that report contains the key to this
state of affairs: "The developments in this district are both costly
and extensive, but have been conducted with such conspicuous
absence of skill and common sense, that they may be said to have produced htudly any results whatever. On the one hand, no mine has yet
been made productive; and on the other hand, scarcely any ba.ve l>een
so thoroughly explored as to render their unproductiveness a matter of
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certainty. But few companies are now at work, aud it is to be hoped
that these will persevere until the actual value of the district is ascertained."
The successive discouragements and disappointments attendant upon
the labors of nearly four years, and the excitement produced by the
sudden development of White Pine, caused most of the mi11es to he
abandoned. At last only one important enterprise was left in active
operation, and it was reserved to that one, the Hyko Company, working
upon the great vein of the same name, to retrieve the waning fortune~
of Pahranagat. The unusual perseverance and courage with which thi~
company has pushed forward its work, until it has arrived at a poinl
where success appears no longer visionary, deserv~e the highest praise
The authorities of later date than those on which I based my last report are the following:
1. A very elaborate and careful report on Pahranagat, by Herr Bergreferenclar Carl Haber, of Prussia, published in the Berggeist, of Cologne, in December, 1869.
2. The preliminary report of a military reconnaissance through Southern Nevada, by Lieutena,n ts George 1\L Wheeler awl D. vV. Lockwood,
of the United States Engineers, dated San Francisco, January :n, 1870.
3. The report of Mr. John H. Forster, State engineer of 1\fiehigan,
who examined the mines earl~y in 1869.
4. The report of Mr. A. F. White, mineralogist for the State of N evada, who examined the mines in August, 1868, but whose observations.
were Dot accessible to me at the time of my former report.
5. The files of the Engineering and 1\fining J onrnal.
From the mass of information thus furnished I condense the follo"dug

.

~~~~=

Pahranagat Valley is situated 11early in the geographical center of
Lincoln County. The best routes from ·the Pacific railroad to Arizona
pass through it, as is shown by Lieutenant Wheeler's tables, t'vo of
which are presenteu herewith in a condensed form.
Distances from Toano,

on

Central Pac(fic railroad, to Prescott, Llrizona, 1:ia Egan Cwlon,
Murray's Creek, anclmouth of Virvin Ilive1·.
Toano to-

• I

~~~~:\~?~~~~~~i~~~~~~~~~!
~ ~ :::: ~ ~::::: :::::: :· ~ :::: :~ ~: ::: ::::: :::: ~::: :: ::::::.
The Cave ....................................................... - ................ .
~i~~~e~fst~~.~-~t~!~li~ :::: ::: :::::: :::::: :::::: ::: ::: :::: :: ::~ ~:: ::: :::::::: :·: ::: :·:

~y~:i:~;~, •.•. ·:· · · · • • •.•. • • ::• :•.•.••. :· · : :· .••.. .:. :·;:.

Miles.
tO
. 40

Miles.

120.

16. 16

2s. eo
20. D2
Hi. 67
31. (i7

co

136. 16
1G4. 9u
183. 88
20:2. 55
2:34. 22

12

25:3. :{4

13-l. 85
170. 2G

::!88.19
558. 43

1().

Of this route Lieutenant Wheeler remarks: "In case further developments prove that the distances marked' estimated' in the above table
are on feasible routes, the above line of communication will be tlte
practicable one of the fhtnre for through tra,Tel from the Central Pacifie
railroad to Arizona. All distances, except those marked 'estimated,'
were measured during the trip." The estimated distances to which he
alltHles include the route from Toano to J\1urr8·y's Creek, and the route
fi·om the Virgin River to Fort Rock Springs, seventy-eight miles from
Prescott. The latter route, comprising ninety-two miles, I know nothing
abont. Of the former, between the railroad and Murray's Creek, I have
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good authority for saying that it offert:~ one of the best natural roads in
the world, passing through the magnificent Steptoe and Goshoot Valleys. A part of it, amounting to perhaps fifty miles, (the whole distance is one hundred and twenty miles,) I myself saw in1868.
Distances from Elko, on the Central Pacific railroad, to the month of the Virgin Riva, and so
to .A1·iz01w, viet White Pine and Pahranagat_
Elko toCrescent Station ..... ____ .. _________ . ___ . __ . ____ ... __ .. ________ .. __ . ___ . ___ . ___ ...
Willow Creek .. ··---·--·------- __ .. --··---·--·· __ .. _.···-- .. ·----- - ----- _______ . __
OYerland Road Station ______________________________________________ -.- ___________ _

~gn~~ec~·i~t~ -:Miii,- (wiiii~-:Pi~~i -_-_ -_ -_ ~ ~ -_ -_ -_-_-_-_-_-_-:: --::::::::::::::::::::::::: ~ ~: ~ ~:::
Yokum's ....... ---- _--· _-------------- __ --- __ ------ __ .. ________ -- -- _-------- _____ _
Currant Creek . -------.---- __ --- ___ - __ - ___ - _________ . ____ - __ ___ .- ____ - ___________ _
Silver Calion, (estimated) ________ . ________________________________________________ _

Hyko
- ----------------------·------------_
Mouth··--··----·--------·------·--------·-----·
of Virgin _________________________________________________________________

Miles.

I

7. 83
16.09
38.00
34.25
26.10
n. u2

;n.92
61.92

!J6.17
12;:). 27

139. 89

~~: ~6 I
1

9. 50
134. 85

Miles.

I

1.39. 16
214.

l(j

223. fi6
358.51

This route does not differ from the other south of H,yko. North of
that place, which is the principal town of Pahranagat, the Egan rontc
reaches the railroad. in two hundred and fifty-three miles, and the White
Pine route in two hundred and twenty-four miles. Whichever shall become hereafter the general line of travel, this district will secure the
au vantages of the communication. The mouth of Virgin Ri\rer is just
above Colville, on the Colorado River. If the navigation of this river
should be improved, or even if suitable steamers should attempt it, the
communications of the district would he clteapene<l and shortened.
At present it is folly to rely on the navigation of the Colorado aboYe
Fort Mohave, or even up to that point; and the. vexatious <lelays and
disasters attending the transmission of freight by that route render it
for the time being quite impracticable.
The valley contains 15,000 to 18,000 acres of arable land, a con, siderable portion of which is available for cultivation without irrigation. Although the distribution of water is unequal throughout
the district, the amount is sufficient for the irrig:ation of the land
requiriug it; and the height and disposition of the mountain ranges,
together with the occurrence of several powerful springs, the water
of which is under considerable hydrostatic pressure, indicate ver,y
clearly that artesian wells, suitably located, would increase the supply.
Lieutenant vVheeler puts this valley next to Ruby Valley, (the.ranches
of which are celebrated as the best in Nevada,) as to the amount of its
agricultural land.
A description of the geological features of the mineral belt of Pahranagat is to be found in my former report, page 113. It is sufficient here
to remark .that the principal ore deposits extend along the precipitous
eastern slope of l\1ount Irish or Great Quartz Mountain. There are numerous fissures, running apparently in every direction; but the sum o'f ·
all explorations up to this time seems to show that there is but one
master lotle, generally called the Hyko lode, coursing nearly parallel
with the crest of the range, (not far from north and south,) dipping
eaRterl.r, and traced on the surface and by mining for a distauee of five
miles. Aceording to present appearances, all other ore deposits of the
distriet may he considered as subordinate to this. Several caiions, of
which Silver Calion is the deepest, eut across this lode, n.ffording numerous opportunities for access at eonsiderable depths by adits on the
vein itself. 'fhis faYorable topographical feature is one of the most important elements of success in developing these deposits on a large
working scale. The depth of Silver Caiion below the summit is· 800
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feet; below the lowest tunnel in the canon, a little over 500 feet ; and
below the lowest point ever reached on the lode (the bottom of a shaft
in Cedar Calion) on the south, nearly 400 feet.
Tile distance to Hyko is nine and a half miles, by au excellent road,
all the way down-grade. The company's mill is situated at Hyko, on
account of the water supply ; but an artesian boring is now going on in
Silver Calion, which is reasonably expected to furnish water for the
miners and possibly for milling purposes also. As will be seen in the
sequel, however, the company has accepted the present situation, and
based its plans for the future upon the supposition that transportation
of ores to Hyko will remain, as it now. is, au unavoidable necessity. If
subsequent success in boring shall enable the beneficiation to take place
nearer the mines, so much tile better.
It remains to be observed that, while timber and fuel are not abundant in the valley itself, the mountainous mineral belt affords a supply
unusually large and valuable. In this respect, scareely any mining districts of Nevada are so highly favored.
·
Such being the natural condition.s which surround this enterprise, the
following are the results of operations thus far, and tlle prospects for
the future. The various claims known as the Illinois, Indiana, Soledad,
Chimney, Cocomongo, and Yellow ledges are parts of the Hyko lode,
anu all belong to the H,yko Company. The company has acquired the
title also to numerous outlying and diverging locations, which, before •
the establishment of a main master-lode, were considered to be independent and of equal value, but which, for the present, principally serve
to secure the whole of the Hyko, with all its dips, spans, angles, and
fi;wk-deposits, against piratical or interfering locations, and consequent
litigation.
It is not necessary to recapitulate here the developments made npon
the various claims of the lode. This company, like all the rest that
once flourished in Pahranagat, committed serious errors in their preliminary work, and the result was an enormous expenditure, without any
reward jn the shape either of profits or of definite knowledge. vVithin
the past two years, however, the explorations have borne valuable fruit.
The vein has been extensively exposed in the Illinois and Indiana-two
aujoining claims, on both sides of Silver Calion-and the following facts
are testified to by all the authorities I have mentioned.
The Illinois is opened by a shaft and three tunnels. Of the latter, the
upper one is quite near the surface, the second cuts the shaft 187
feet below the surface, and the third, 288 feet below the surface. A.ll
these tunnels show, wherever they expose the vein, a lode of the average
width of 21 feet, containing chimneys of rich ore, and an almost uniform mass of low-grade ore. The Indiana~ which has been opened with
a shaft and a tunnel, shows in places a much larger fissure-at one point
65 feet in width-and the same general characteristics. In the beginning of mining operations, it was; intended. to pursue the policy, so common and so ruinou·s in Nevada, of working only the first-class ores, and
throwing away the rest. But the rich bodies of first-class ore were soon
exham;;ted, and to the eyes of the miners, the ore of low grade was no
better than barren rock. Thus it carne to pass, for instance, in the List
(a remote claim to the south) and the Illinois, two of the best known
mines, that the rich bodies of pay ore first struck extended some 40
feet below the croppings, and, as I remarked in my former report,
down to 180 feet, no more material \Vas found which wonld pay expenses. Now the material remains, of course, to-day jnst what it
was then. . No doubt other rich chimneys of ore might be discovered in
the course of explorations; but the character of the vein is that of a
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huge, regular mass of low-grade ore, and the true and only basis of a
mining industry upon it is the profitable extraction of low-grade ore.
I hrwe had fi·equent occasion to enforce this principle, which is so universally applicable as almost to warrant the declaration that the average mill-yield of ores per ton in any active district is in inverse relation
to the soundness and prosperity of mining in that district. As a general rule, after the first crop of lucky bonanzas has been gathered, and
the operations of regular mining have begun, a high yield in the mills
indicates, not so much the extraordinary value of the deposits, as the
great cost of working them. This will appear if we consider the fact, that
rich ores do not occur alone. For every ton of ore worth $1,000 there
are likely to be two worth $500 each, or ten worth $100 each, and so on;
and these poorer ores are so associated with the richer, that they must
be penetrated, and often extracted, before the latter can become available. It is therefore usual.to separa,te, by rude hand-sorting upon the
dumps, the ore that will pay for reduction, and throw the rest away.
Bnt the rich ore must thus pay also for the extraction of that which is
discarded. For instance, suppose the items of expense are as follows:
Extraction per ton. ___ ... __ . _......... __ ... - __ .... ____ . ____ .. ____ .. ____ .... _. .
Transpprta.tion per ton._ . _... _........ . .. _......... _... _... _... _. . . . . . . . . . . . .
Mill tre<.ttmeut per ton ... _................ ___ ............. _............... _...
Total ... ___ .. ____ . _____ . ____ . __ . __ . _____ . _. _ . __________ .. ___ . __ .. __ . ___

$10
8
34
52

Add to this the loss of sa,;y twenty per cent. in treatment, the heavy
taxes of the State on production, (one and a half per cent. on all OYer
$4:0 per ton,) and the interest on capital, and it will be found that $70
per ton is required to pay expenses. But in sorting ore, the first class
must be considerably richer than $70, since it has to bear the cost of
extraction and sorting .for the whole. Thus, if five tons are extracted
containing in the aggregate $~00, it is evident that they cannot be worked
with profit. If two tons :--\.r e sorted out for reduction, they must con. tain at least $DO each to pay expenses, thus:
Extrn.ction, 5 tons ........ _..... _........ _................ _.... ___ .... _. ______ . $50
Sorting and handling ... __ ............ _..... _............ __ ..... __ . __ . _______ .. 10
Transportation .. _......... _...... _.. _........ _.. _... ____ .. _..... ___ . _...... _. . 16
Rednetion . _....... _..... _.. _......... ___ ... __ .......... __ ......... __ ... ____ .. 63
Loss, taxes, &c ................. _........ _.. _......... _.... _... _....... __ .. _. _. 36
Costs on two tons . _....... _.......... _........ _..... __ ..... __ ....... ____ 180

If one ton only is saved, it must be worth at least $120. Yet one ton
in five is a better proportion than I have generally found in mines
where ore of lligh grade only is sent to mill. These considerations
justify me in the 011iuion tha,t high milling-yields are frequently but the
imlicatiou of high costs, and consequently of wasteful and short-liv-ed
mining. It is only low-grade ores that can be relied upon with any
degree of confidence as to quantity, and it is only where such ores are
proiita bly worked that mining llas found a permanent foothold. The
reduction of expeuses by ten dollars · a ton is a more important and
protltable discovery than tlle exposure of the richest outcrop that ever
was seen.
Iu the case of the Hyko lode, this course of reasoning is emphasized
by the teaching of experience, which shows hand-sorting to be practically impossible. The ores of this vein consist of stetefeldtite, and, near
the surface particularly, argentiferous galena and chloride of silver.
Probably, at some depth much . greater than has yet been re;whed, the
more permanent sulplmrets of silver will make their appearance. Now
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these minerals are very rich in silver, but they are so :finely disseminated
in a gangue of quartz and calcspar, that hand-sorting is impossible.
Hence the company must be able to beneficiate low-gra<le ores, of which
it has an immense supply, or it must give up the problem as too difficult for solution.
The great progress made during the past two years is the adoption of
a plan which promises to effect the profitable reduction of these poorer
ores. Herr Haber, by an· elaborate calculation, arrives at the figures
of cost which I have hypothetically given above, as the actual expense
in Pahranagat district two years ago. Haviug satisfied itself by actual
developments that the amount of available ore will justify the extensive
use of additional capital, the company is now about to inaugurate operations on a large scale. The means of reducing expenses are the following:
I~,irst, the cost of provisions and materi.als and the rate of wages
have notably declined. Wages are now but $4 currency, where they
were formerly $G; and so on, iu proportion. A still further reductiou
is quite feasible. I need only point to the Reu Mountain Oon1pany at
Silver Peak, Nevada, where cheap labor ($2 per day, I belieYe) is successfully employed.
Second, the cost of transportation is to be reduced by the employment
of a traction-engine, with a train of cars, which will take 80 or 100
tons at a load from tlte mines to Hyko.
Third, the cost of extraction is to be reduced. by employing large numbers of men in the great stopes which the extraordinary width of the
vein will now permit, and by opening additional ground by means of
drift-tunnels from Silver Calion.
:b'~ourth, the cost of treatment is to be reduced by the employment of
the Stetefeldt furnace instead of the reverberatories hitherto used for
the preparatory roasting of the ore 1Yith salt.
Fifth, the proportional cost of administration is to be reduced, by enlarging the operations, so that the items of general cost now chargeable
to a few tons of ore may be distributed upon a great many.
Sixth, the cost of taxes upon bullion product is to be reduced by working low-grade ores, which pay little or no taxes.
Seventh, the cost of sorting is to be, as far as possible, done away
altogether.
It is impossible to say exactly what will be the saving per ton in the
items enumerated; but the following comparison is probably not far
from the truth. The first column gives the estimates, based upon
Haber't:l report, and showing the former state of affairs. 'The second
column comprises the figures to which each item of expense may reasonably be expected to be reduced:
Per ton. I Per ton.
- - - - - - - - - - - - - - - - - - - - - - - - 1- - - -1 ------Extraction of ore milled._ ............... _........... _.. _... _................ _
~5 00
$5 00
Extraction of ore not milled, chargeable to each ton of ore milled ........... _.
10 00 ...... _.... .
5 OD _•••••• _...•
Sorting_ ........... ____ ......... _ ............. _............... _...... .- ... _. . . .

~[!~K~~-~~;l;~o&:!~~:~~::::::::: :::::::::: ::::::::::::::~:::::::: ::::::::: :\ __3: gg - - z~ gg
Total ......................... _ . . . . ... . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .
G7 00
2!J 00
.Taxon$120ore ............ ····················-··················-··········100 -··········Tax on $50 ore .......................................... _. __ .... _........ _......... __ ... _.
1::1 _
Loss in mill on $120 ore_ ...... __ ....... _..... _.. _..... __ ....... _............. _
24 00 _.... __ ... __
Loss in mill on $50 ore ... _... __ ...... _........... _............. _........ _.... __ . ... ___ .. __
10 00
•
!)2 00
3!) 15
Dailypro:fit on 16 tons $120ore................... ............................
448 00 -··--------Daily profit on 100 t.ons $50 ore ............. __ ...... _.................. _.. _.... . . . . . . . . . . . .
1, 085 00
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But it must be borne in mind that even 16 tons daily of selected rich
ore cannot probably be obtained, while the amount of low-grade ore
that can he extracted is declared by all who have examined the various
openings in the vei11 to be far beyond what I have assumed. 'fhe company declares its intention to work ultimately 390 tons per day.
Single mines on the Comstock ledge have frequentl,y <lone much more
than even this.
With regard to the item of transportation, which I have put down at
$3, I must add that I do not know 'vhat the traction-engine will be
ca,pable of performing; but I am satisfied that on a uniform downgrade, ore can be hauled twelve miles for $3 gold per ton. This
figure is below the average of Eastern Nevada, I know; but a fair
precedent may be found at Silver Peak, where the . Red Mountain ores
are hauled over six miles by mules, at a con~iderably smaller rate. Experiments are about to be made with the traction-engine, previous to its
adoption by the company, and, in the absence of exact data concerning
its performances, I have put down a sum which, if l':lUC<~essful, it certainly dught not to exceed, and at which I am sure that mules could do
the work, on a properly graded road. (See my report for 1868, page
116.)
TlH~ following table shows the saving by the use of the Stetefeldt
furnace, and tiJe present low wages:·
Costs of roasting j01·ty-cight tons daily.
Haber's estimate:

~~f~d5. ~~~~~~ it $to~~~:~~:~~:~~:~~~~~:.-::~~~:: _-: ~ ~: ~ ~ ~ ~ ~: ~ ~ ~ ~ ~: ~ ~ ~ ~ ~: ~ ~ ~::
1

W erLr, repairs, &c. ______________ -- : -- ____ __-- __ . ___________ - ____ .. ______ _
Labor, 45 roasters, at $6 ·----- ------ ·----- ·----- --·--· ·----- ------ ...... ..
5 carmen, 5 pulp-coolers, 5 ore-men-in all 15 men, at $6. ___ . _____ ..

$380 00
342 00
63 00
270 00
90 00

Total . ........... ··--·-·-··-· ...... -···-· .............. ----·----· .... 1,145 00
Cost per ton ____ .... __ .. -. - ........................... -....... - ..... -- -..
23 85
Present estimate:
·wood, 5 cords, at $8 ---·-· ........................................ -··--- ..
Salt, 2.8 tons, at $45 ___ . _........ ___ ... __ . _. ___ ... __ .... ___ . ____ ... ______ _

~v:~~'t;e~~~~,a~$3 5o·_-_-_-_-.-_-_-_-_·_~~~~~~~:~~~~~~~~~:~~~~~:~~~:::~::~~:~~:~::~

$40 00
126 00
25 00
70 00

Total ____ --··---·---- .... ----------·--·-------------··--------------Cost per ton ____ .. _... _..... ___ .... _.. ___ . ___ . ___ ....... _.... _.......•...

261 00
G 70

The allowance of $14 30 per ton, which I have made for the mere
crushing and amalgamation, is altogether higher than the probable
cost. Indeed, Haber's own estimate, on the basis of high prices for
everything, leaves onl_y about $11 for crushing and amalgamation
proper; but his estimate for fuel probably includes that of the steamengine.
.
To recapitulate. The progress achieved in Pahranagat amounts to
this:
1. Explorations have determined which is the principal, permanent,
and most promising lode of the district. This lode has been brought for a
continuous distance of several miles under one mvnership, and vigorous
mining operations have been concentrated upon it, all distracting and
wasteful outside ventures being for the present suspended.
2. It has been ascertained that this principal vein carries, between
the well-defined, smooth walls of a wide fissure, an immense mass of
ore, chiefly of low grade; that it cannot be properly sorted, and that it
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must be beneficiated by reducing to a minimum the costs of extraction,
handling, and reduction.
3. The fortunate decline in wages, and the introduction and success
of the Stetefeldt furnace, have come to the assistance of this plan, and
a system of operations has been proposed which promises suecess, not
uy reason of supposed extravagant richness of the ores, but, acknowledging the general low grade of ore, by reducing the costs of its utilization.
Accepting, therefore, the statements of those recent observers, from
whose reports the foregoing information is derived, I am justified in
regarding the prospects of this district as more truly promising than
they have ever been before.
The total amount of bullion produced in the district during 1869 was
small, probably not exceeding $80,000.
TEl\I PIUTE.

This district is situate in Pahranagat, Lincoln County, in the extreme
southern part of the State. The country rock is dolomite and slates,
which dip to the east, at an angle of about 55°. The "veins" discovered and located so far run north and south, and vary in thickness
from one to ten feet. They dip with the country rock 550 east. Two
veins, running aeross the stratifieation of the roek, and clipping 850
north, make an exception. One ''-vein," eonsisting of ealespar, impregnated with ehlorides throughout, am:l 50 feet wide, has been diseo-vered in the distriet, and named the Inca. The Savage, Demerara,
J\1asterpieee, Real del J\,i onte, Santa Cruz, Silver Peak, Emerald, Wyandotte, Bank of California, Lady Bell, Thornburg, Rattler, Sunderland,
Kinsey, Pride of the West, Defianee, Realito, Juniata~ Bel-videre,
Titicaea, Arlington, Blue Bell, Valley Vein, Mountain Chief, J\fonareh,
Little Giant, Genera1 Sarsfield, Brian Bohrome, Eureka, and Indian
Diek, are all loeated in the district, and the specimens brought from
most of them to Hamilton have all yielded by assay from $72 to over
$3,000 per ton. The greatest drawbaek for the rapid development of
the clistriet is the want of water, whieh has to .be brought to the mines
from springs six miles distant. Timber abounds in the region.

SECTION III.-OREGON,.

CHAPTER XXII.
GENERAL REMARKS.

The natural resources of this State, aside from mining, are set forth in
the report of J. Ross Browne (1868) with comprehensive clearness. In
climate, soil, navigable rivers and harbors, Oregon is highly favored,
and creditable progress has been made by her citizens in the develoiJment and utilization of these advantages. The attractions of the State
are indeed so great and so generally known, that a stream of immigration is constantly pouring into it, and would continue to do so, if there
were no mines to be worked for gold and silver in that region. In many
parts of Oregon, however, as elsewhere on the Pacific coast, mining has
been the pion~~er of settlement a.nd civilization. It may confidently be
expected that the growth of a diversified industry will react favorably
on that branch which gave tho first impetus.
lVIr. Browne's report describes the great iron deposits of the State. I
regret to say that the manufacture of iron is not yet successfully established, though the quality and abundancg of the ore leave nothing to be
desired. The difficillty lies in the high price of labor, and can only be
remedied by the employment of Chinese. The woolen manllfacture,
into which Chinese labor has already been introduced, is thriving and
extending.
Coal is found in Columbia, Clatsop, Coos, Tillamook, Benton, Jackson,
Douglas, and Clackamas Counties. A considerable export has sprung
up, and coal-mining promises to become a stable and profitable business.
The abundance and excellence of the lumber of Oregon are wen known.
The salmon fisheries of the Columbia are a source of considerable revenue. The gross receipts of the salmon catch of last season are estimated
at. not less than $275,000A
One of the prominent industries of the State is stock-raising. Oregon
horses are highl.v prized throughout the Pacific States and Territories,
and Oregon cattle are driven in great numbers south into less favored
regions.
With this slight preliminary allusion to the frequently described natural resources of the State, I proceed to consider more at length its mineral wealth, especially with respect to gold and silver, principally the
former.
The production of Oregon and Washington is usually reckoned together, as the shipments of the latter Territory are made to Portland.
The treasure shipments of Wells, Fargo & Co., from their Portland
office, ha-ye been as follows:
1854------ ---- ---- ------ ------ ---- -----. ---- ---- ------ ---- ---- -----. ----$6, 200, 000
1855
- - - - - . - - - - -_____
- - - - .- -__________
. . - - - - - . - -. -____
- - - •- -_.- -___
.. -...
- - -___
- - .. -___
- - -. -___
- - -..- •.
- - - - -. 5,
18G6 __________
___- -. -__- -• -_.- -_____
5, 800,
400, 000
000
1867 ..... -.-.--- .. ---.- .. -------.-----.----.------------ . --.-- •• - ••• ---. 4, 000, 000
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1868-January .... : .................................................... . $195,000
:February ......................................................... .
145,000
March. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .·........................... _ 140,000
April .................................... _............. _: . ...... _.
150,000
May .......... : ................................................... .
230,000
J nne •............................................................. 355,000
July ............................................................ & •
280,000
August ........................................................... .
405,000
September ............................. : .................. _. _.... .
414,000
October .......................................................... .
270,000
November ............................ _.... ___ . __ . . ....... _.. __ .. .
285,000
December .......•.................................................
268;000
Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 037, 000 ·

The bullion shipments of ~iessrs. Ladd & Tilton, bankers of Portland,
during 1868, amounted to $640,850. A~ Jaekson and Josephine Counties do not always ship to Portland, there is a considerable sum to be
added for those counties, while, on the other hand, there are some deductions necessary for gold from Idaho, .finding its way to the Columbia.
My estimate of $4,000,000 for the yield of Oregon and Washington in
1868 is still as near to the truth as I can attttin, and is generally recognized as a close approximation.
Mr. Samuel C. Mills, agent of Wells, Fargo & Co., at Portland, fayors
!lie with the following table of shipments for 1869:
January ....•............................................................ $1S4, 000
February ............................................................... _
7G,OOO
March .................................................................. .
85, 000
April .......................................... _........ ~ ............. _..
181,000
May ................................................................... .
316,000
J nne ......................••............................................
257,000
July ................................................................... .
201,000
August . .' ...............•................................................
202,000
September ............................................................. .
253,000
October ................................................................. .
260,000
November ..........•....................................................
301,000
December .............................................................. .
274,000
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 559, 000

The following amounts represent the bullion shipment of ~fessrs. Ladd
& Tilton during 1869:
January ............................................................. .
February ............................................................ .
March. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... .
April ................................................................ .
May. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... .
June ...•............ - .. ----- ------ ------ ------ ·-- ·- · -- ·- · · · · · · ·--- · -·
J nly ................................................................ .
August .............................................................. .
September ....................................................·.......·
October ............... _.............. __ .... ___ ... ___ .... _... ___ .. __ ..
N overn ber ..............................·. . . . . . . . . . . . . . . . . . . .......... .
December ................................................. __ .. _..... .
Total.... . . . . . . . . . . . . . . . . . • • . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . .

$51,613
3,336
16,815
21,137
50,743
55 493
28::::-34
54,706
19,979
50,140
24,641
• 42,666

46
4tl

36
91
12
26
36
18
24
57
23
13

419, 657 30

Total, Wells, Fargo & Company ...................................... $2, 559,000 00
Total, Ladd & Tilton...... . . .. . . . . .. . . .. . . .. . . . . .. .. . . .. . . . . . . .. . . . . .
419, 657 30
Private hands (Mr. Mills's estimate)...................................
480 00
Total ...••....•...•....•....•••.••••••.••...•••...•••. _. . . . . . . . . 2, 979, 137
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Mr. lVIills remarks: It is impossible for me to say what proportion of
the abo\~e belongs exclusively to this State, as Idaho, Montana, and
British Columbia bullion reaches this city. Possibly one-half of the
above amount belongs to Oregon.
To this I would remark that Mr. :M:ills's estimate only covers the shipments from Portland, whereas one principal placer district (that of Josephine and Jackson Counties) probably ships its bullion overland to Sacramento and San Francisco. On the whole. therefore, I feel justified in
placing the production of Oregon and \Vashington at $3,000,000, a decrease of $1,000,000 as compared with 1868.

CHAPTER XXVII.
THE GEOLOGY OF OREGON.*

The pnblic expenditures of Oregon have thus far been conducted on
a scale of economy too stringent to allow any expectation of such a luxury as a State geological survey. A few brief notices of the geology of
the Columbia basin, publislwd in connection with railroad surveys, give
nearly all that is acce$sible to the public of the geological record of that
extensi\-e region. And yet the country is rich in geological material,
opening a field whose harvests are destined. to be better known. The
ancient Columbia River flowed through and from regions covered to an
extraordinary extent with vast bodies of fi·esh water. No other liVatershed of like extent has so worn down the channels of its streams as to
have drained off nearly the whole of its lake system ; while. through
the now dry beds of those ancient lakes existing streams have still
further exca\ated, until the whole is laid bare and. open to the researches
of the curious.
On entering the Columbia from the ocean, the facts that give the key
to its geology stand out bold and clear in the outline of its extended
landscape. Two groups of mountains are in sight, each of which, in
turn, once formed a formidable barrier to the passage of that river to
the sea. On our right awl left, as we enter, we see one of these groups
in the subdued highlands that here represent the northern extension of
the Coast Range. Further on, one hundred and fifty miles eastward, we
see the other group in the more elevated~ snow-capped summits of the
Cascade Mountains. How like two Yast tidal waves these two ranges
of mountains Reem, as if rolled inland from the great Pacific, and petrified in their progress into a rocky :.;;keleton for a new land. And such,
in fact, they became. They bear ~ow upon t,heir elevated table lands
the records of the ages they spent beneath the waters of the ocean; the
records of the time and the manner of their emergence from the waters
cover, often with alternating slope and terrace, their sides; while the
deep depressions between them contain like evidence that they once
held the inland seas in which, for a long period thereafter, were deposited the remains of marine plants and animals of that period.. The corresponding depressions east of the Cascade range, shut off from all access to t.h e ocean, soon lost the saltness of their waters, and therefore
only contain the record. of fresh-water life.
These wrinklings or flexures of the earth's crust which folded its
rocky masses into mountain ranges, were not the only application of the
*This article, lJy Rev. T. Condon, of Dalles City, was published in the Overland
Monthly.
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working forces of that age. There occurred, also, a general elevation ·
of the whole of the now western slope of the continent, giving greater
descent and consequent wearing force to its streams; and, as a result, the
rapid wearing of their channels deeper, until many of its lakes were
drained off. Now, as these streams have never since that time ceased to
fiow, and as the lakes into which they fiowed, or from which they sprung,
neyer, as long as they remained such, ceased to deposit, in the sediment
of their fioods, the history of the life-struggle upon their shores, or in
their waters, the resulting records of these natural archives must have
continued in uninterrupted series.
If this brief introduction be at all true to the facts of the case, then
two plain and important truth;3 force themselves upon us: One, tllat the
emergence of its mountain Tanges from the bed of the ocean forms a
natural epoch in the geology of Oregon. 'fhe other, that an uninterrupted series of chapters in its recor<l of the past is found in the now •
elevated sediment of its former inland seas and lakes.
Let us endeavor to get hold of the thread of this record at the point
where it touches upon our own, and trace it backward into the distant
past, as far as we may, unbroken. But, before consulting the earth
itself for the facts that tell of past changes, and of the forms of life that
existed long ago, a single Indian tradition, founded upon a belief among
the Indians of the Lower ·Columbia of rec0nt changes in the levels of
that river, will not ·be uninteresting-perhaps not uninstructive. The
legend states that formerly the Columbia River was navigable for canoes from the Chinook villages at its mouth to the Da1les, where a perpendicular fall of twelve or fifteen times the height of a tall man arrested even the ascent of the salmon, and compelled the Indians of the
interior to journey to the Dalles for their fish, to trade for which they
brought dried buffalo meat and buffalo robes.
The legend further states that a massive natural bridge then spanned
the river at the present Cascades. That this state of things w::ts suddenly brought to a close by a quarrel between Mount Hood and 1\fount
St. Helen's, during which they belched forth fire and smoke at each
other, and cast heavy rocks, with such noit::le and quakings of the earth
as to shake down the bridge. That the ruins of the bridge form the
present Cascades, having also dammed up the water aboYe so much as
to take away almost all of the upper fall at the Dalles, anu so permit
the salmon to pass over that fall and away into the interior, which the,y
have continued to do ever since. Such is the Indian legend.
The gold hunter takes a pan of dirt, shakes it thoron·ghl,y in wa:ter till
he sees the gold, if there be any. A similar process ma,y enable the geologist to find some grains of truth in this Indian tradition. The legend associates the change with a quarrel among the mountains, during
which they belched forth fire and smoke, and cast heavy stones. This
does not need even translation to enable us to see in it a volcanic eruption-a supposition the more probable from the fact that both the mountains named have been seen by white men in volcanic action. The casting into the bed of the river of that ancient natural bridge we may believe to have had a partial foundation in fact-the fact of an extensive
mountain land-slide, occurring during that volcanic action, and being
precipitated into the bed of the river. The damming up of the waters
above this slide would necessarily follow, and also a rapid or fall at the
site of the slide. Some facts in the present state of the riyer, too, give
an air of almost historic record to that wild legend: 1st. The riYer
above the pre:-;ent Cascades is deep and slow of current. 2d. There are
buried forests for miles along both banks, in places where local slides
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· cannot he supposed. 3d. There is now a glacier-like, lateral pressure
against the railroad at the Cascades, so powerful that the road. Is continually thrown out of line toward the river, needing frequent re-adjustment. And, 4th. There are many evidences in the surrounding mountains of recent volcanic action there. So there may have been some
truth at the foundation of that Indian legend.
Let us return to the geological record. We were to take up the thread
of that record at the point where it touched our own-the human. But
where do we find the last foot-mark of the human record from which we
have agreed to take our start~ On the island of Guadaloupe the last
human foot-mark in the dim receding distance of the past is found imbedded in the solid lime-rock of the sea-shore; in Florida it is fou11d
inclosed. in an ancient coral reef so remote from the sea-shore as to have
required a long period of growth in the land since it was impressed
there; in Switzerland. the remotest traces of human life are lost among
the ruins of the wonderful and ancient "Lake Dwellings" of that wonderful country; in Belgium and England tlle.v are found incased in the
stalagmites of ancient cave dwellings; in Prance, buried among the
gravel-beds of the valley -of the Somme, in the form of rude stone implements of industry; npon the banks of the :Mississippi, buried under
cypress forests of untold ages; and in California, where that world-renowned Calaveras skull was found, start.l iug the worhl with a story of
antiquity beyond them all. When we turn from such a list to Oregon's
record, and ask, where does the geological record of this State place
the remotest foot-mark of Luman life~ \Ve are constrained to admit that
upon this question of human antiquity Oregon's geology furnishes, as
yet, but little light. This may be, in part, owing to the few extensive
excavations of public works here. In some instances, too, where fossil
bones were found, much care may not have been exercised in search of
human remains. In most of the instances of such discovery, however,
it was otherwise; for the greatest care and diligence were used to detect the least sign of former human life.
Nothing bas yet come to light in the geology of Oregon to show that
the record of human life here reaches any further back into the past
than would be indicated by llones and implements buried a few feet in
surface soil. Some pieces of ru<le sculpture, representing birds, beasts,
and. men, worked in a soft volcanic tufa, were found some years since,
on Seanvie's Island, buried in surface soil, interesting in themselves, as
rude works of art-perhaps, intended as idols-but throwing no light
on the question of human antiquity. Stone implements are found in
abundance along the Uolum bia. Hi 'Ter, often several feet below the surface. Some of these are elaborately finished, intended for uses of which
living Indians are entirely ignorant; hut none of these stone implements,
not even the rudest, have ever been found here, across that chasm that
separates, as yet, in our geological record, the human period from that
'vhich is found next beyond, i. e., the period of the extinct elephant.
A deeply interesting portion of the geological record of Oregon occurs
imbedded in those sands, clays, and washed gravel-beds that mark tile
position and outline of former lakes and streams, whose waters bave
long since drained off, to return as such no more, leaving the long record
of the varied forms of life that once struggled. upon their shores or
sported in their waters.
In the winter of 1865 a freshet, caused by the sudden melting of snows
and a warm rain-storm, occurred throughout Central Oregon. So violent
were the floods that, in several places, within twenty miles of the Dalles,
new ravines were opened through the country, la,yiug bare beds of strati-
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fied clay, sands, and washed gravels, twenty to thirty feet below eyen
the beds of the older ravines, extending; in some instances, to over a
mile in length, and excavating to a width of a hundred feet or more.
That these excavations would lay open to the light fossil remains was
to be expected. Search was made, and eight elephant tusks were found,
of which five were so far decayed that, on exposure to the air, they
crumbled to pieces; the remaining three have been preserved, and are
now in good condition, though not entire. One of these, a part of a
large tusk, is entire for about five feet of its length. It measures twentyfour and a half inches in circumference at the larger end, and twentytwo and a quarter inches at the smaller one, and belonged to the middle
portion of the tusk. Another one, nearly all of which is preRerved,
though broken into four pieces, measures about seven feet in length,
and is eighteen inches in circumference near the socket. In both these
specimens the ivor,y structure is finely marked.
Other bones of the elephant were found in these excavations; among
them a well preserved hip bone, the socket of which measures 11ineteen
and a. half inches round its rim. Several other bones, of less geological
value, yet making in all a handsome collection, were thus obtained. Four
well .p reserved teeth of the elephant were also found in these excavations.
In the same beds 'vere found other bones than those of the elephant.
One of these is worth mentioning: part of the skull of an extinct member of the Bos famil,y, perhaps the Bos lat?frons; for a line drawn across
the bony forehead measures eighteen inches, which is a trifle more than
that of the largest of that species in the British Museum. A radius of
an elk, entire when found, yet so fragile that it is now broken, was also
discovered, with other bones, making the opening of a chapter of Oregon's early history, unlooked for in this region, yet not unappreciated.
As yet, no trace of human bones or implements bas been found in
these excavations; a negative statement, it is true, that amounts to but
little as an argument. against the existence, during the elephant period,
of human beings on these shores. And yet, for a negative argument, it
amounts to more than would appear in its first statement; for tlle vicinity was certainly a pleasant one for human habitations. The waters that
eoYered these bones with sand and gravel stood two or three hundred
feet above the present level of the Columbia Hiver, and retained that
level for a long time. A broad, beautiful lake extended westward and
northward over the present city of The Dalles, and made the sheltered
indentations among the low line of hills to the eastward a pleasant
shore to inllabit. Into these indentations mountain streams washed the
sediment tll.at now covers the bones we find.
Tbe objection to the force of these remarks, that those ravines are too
narrow to lay bare but a very small part of the record, finds in a knowledge of the locality itself an auswer; for these were ravines of ravines,
into which the whole surface drained, and toward which aU things movable bv flood or wind tended. A careful search for some trace of human
life in ''t hese excavations resulted in no discovery that would associate
man with these earlv inhabitants of the lake shores of the interior of
Oregon.
"
Three years ago some men attempted to dig a well :fifteen miles from
the Snake branch of the Columbia. They reached a depth of sb;:ty·
eight feet without :finding water, and. at this depth found, among was bed
gravel, a somewhat water-worn fragro.eut of a bone. On examination,
it proved to be the lower end of the radius of a horse. What a record
comes to the light with this fragment of a bone! Sixty-eight feet from
the surface, in a country nearlJ- level for thirty miles or more. Sixty-
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eight feet of washed gravel, and kindred materials, showing a continued
deposit of a body of fresh water that could result from no other cause.
than a lake extension of the Snake River, at a much higher level than
its present one. Sixty-eight feet of this filling in and extending for
miles, thirty miles in one direction,. anu not less than this in others.
This is surely an extended record of the past; and suspended, wonderfully, yet reliably, upon a small fragment of a bone; for bone it certainly
is, and horse it as certainly was. Other localities than those named have
contributed their share of facts in this wonderful record. .A large tusk
was found in Polk County, a fine specimen of part of the lower jaw, with
its two teeth broken ; yet all these, and plainly elephantine, were dug
from a mill-race at Dayton. Three teeth of the same kind were dug from
a mill-race on the Oallapooya, near .Albany; another, from Oak Creek,
near the same place. Several'fine teeth were dug from a mining claim
in Calion City, one of which, a large one and well preserved, is now in
safe hanus. The materials for the history of the elephant period are
abundant in Oregon, with an almost certainty of large increase in future
excavations.
Other animals than those named will doubtless yet be. found represented in those clays and sands and washed gravels, with the remains of
the extinct elephant; yet those already discovered make au interesting
group. .A few specimens of the woods of that period were also brought
to light, among them some well-preserv·ed pieces of birch wood and a few
cones of the larch.
The connecting link between our modern human period and that of the
extinct elephant, as before stated, is not yet found in Oregon. In other
countries this has been found; for the teeth of the elephant and the implement;;:; of stone, that speak of human industry, have been found together
iu the same deposit; and therefore·the elephant period was at once introduced in our sketch after the human period without questioning whether
we had not thus dropped the promised thread of our record. The connection between the elephant period and that next beyond or older is not so
plain ; for that older record was dosed in violence-in great outflow of
volcanic floods and other kindred disturbing forces of tl.Je earth.
Animal remains in Oregon, older than those of the extinct elephant,
are no longer found in clajTs, sands, and gravels, but in the argillaceous
rocks, sandstones, and conglomerates into which those were changedbony remains still, and truly yet no longer bone, but rock. In these rocks
we find opening to us the more recent chapters in the records of Oregon's
tertiary rocks--records full of interest and beauty. In the period of
which these last tell us, the great interior of the country east of the Cascade Mountains was interspersed with vast bodies of fresh water filled
with life and herb and tree, of insect and beast and bird ; and the remains of these are preserved with marvelous truth and beauty, making·
the fragments of rock that contain them often gems of their kind-mute
and blind yet truthful historians of an age long, long since passed away.
If the question be asked, ·why are the fossil remains of the elephant
period in loose sands and clays, while the remains of the next period beyond are found in like beds, but changed into sandstones and argillaceous
rock ~ and we look around carefully for an answer to this question, we
shall find that the facts that now separate the one period from the other
speak plainly of a time of the escape of great heat and heated vapors, loaded with mineral substances from the interior of the earth, and
.also of vast and frequent and continued volcanic oyerflows. IIow long
that period of violence lasted, and ·how extensively it destroyed old things
a.nd built up new, are questions to be answered through future research.
H. Ex. Doc. 207--14
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That during that period all life was cut off from the earth, or even from
this continent, is not to be believed; for, while it was a time of violent
change and disturbance along the lines of our two principal ranges of
mountains, a time of comparative quiet may have existed on the other
slope of the continent, and life of plant and animal may haye gone on
in their accustomed round of growth and death. But here, in what is
now Oregon, a broad and deep chasm in the history of life was brought
upon the lands and upon the waters, separating the life-re.cord on this
side, which we have designated as that of the extinct elephant period,
from that which existed beyond.
We have thus briefly skimmed over the surface geology of Oregon,
treating our subject under the two divisions of, first, the human period;
and second, the period of the extinet elephant. Briefi;y as the subject
is sketched, it covers the records of a length of time difficult to realize;
and yet our inquiries haYe only reached the threshold of the subject.

CHAPTER XXVIII.
THE GOLD FIELDS OF OREGON.

The gold :fields of Oregon cluster around its mountain ranges, and may
accordingly be designated by the names of its principal chains of mountains, as that of the Coast range, the Cascade Bange gold region, the
Blue Mountains gold field; those of the three cross-ranges of mountains,
in Southwestern Oregon, known as the Siski,you ]\fountains, the Umpqua
J\Iountains, and the Calapooya Mountains, and those of the Snow .and
Puebla J\'lountains, in Southeastern Oi·egon.
The gold of the Coast range has only been found in paying quantities
in the sands of the sea beach, from which it is washed at low tide.
These beach diggings extend for hundreds of miles, with gold enough
yet left in them to pay moderate returns for ordinary labor; and with a
record running back over a period of twelve or fifteen years, whose statements may be divided into the "reasonable," the ''marvellous," and the
"fabulous;" and the numbers corresponding to each successive stage be
stated at $12 to $15 per day to the band, $50 to $100, and $800 to $1,000,
per day-the last figures, doubtless, seldom found. The gold of the
beach is found in heavy, black sand, apparently either brought dowu
from the interior by the rivers of Southern Oregon, which come from a,
gold-bearing region, and distributed a~ong the beach by the waves of
the ocean, or else derhred from broken-up ledges of gold-bearing rock
near where it is found-the latter supposition seeming to find confirmation in the fact, that the best diggings (not only, but the only ones that
have paid at all) are either around those capes and sunken ledges of
rock that mark the extension seaward of the cross-ranges of mountains,
the Siskiyou, the Umpqua, and the Calapooya, or else places where spurs
of the Coast range itself come down to the sea. We find acdordingly
around-first, the seaward extension of the Siskiyou Mountains, at
Point St. George, near Crescent City, extensive beach diggings; second,
the extension, seaward, of the Umpqua Mountains, marked by a ledge
of rocks running out four miles into the ocean, and only lost in the increasing depth, which is, too, surrounded by important beach diggings;.
third, from Cape Perpetua, several miles northward, marking the extension of the cross-range of the Calapooya Mountains-extensivA
beach diggings, still worked with paying results. At or near one of these
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three points have been found the principal gold diggings of the beach,
while in every instance not connected with these points in which gold
had been found, the other class of facts were present, viz: the extension
down to the sea of some spur of the Coast range.
The inquiry naturally arises: Did the storm-surf disengage the gold
from these sunken ledges of rocks, these heads of gold-bearing mountains, here plunging into the sea~ Or did the rivers bring it from the
interior-the waves only distributing it along the beach in the direction
in which prevailing winter storms would drive it-sunken ledges of rock
extending across its path, arresting and holding it in their eddies~
1\Iarvellous stories are told of the wealth taken in former years from
some of these diggings. They are still worked, in three or four places,
with paying results. They extend from the California line to the Straits
of Fuca, but the principal ones are those named.
Another gold field exists in Oregon, among the slopes of the Cascade
range. The \Villamette Valley, which separates the Coast Mountains
from the Cascade Mountains is part of a vast trough, extending, in its
general features, from Pnget ~ound to the Bay of San Francisco, which is,
iuitsOregon portion, so :filled in by tertiary and post-tertiary deposits that
its older rocks are, for the most part, buried far from sight. It is only
in ascending the slopes of the Coast range, on its western margin, or
those of the Cascades on its eastern, that older rocks appear. All the
streams that fall from the western slopes of the Cascade range contain
more or less of gold in their bars. The Clackamas, the 1\lolalla, the
Santiam, the Calapooya, and the forks of the Willamette, have all been
found to contain gold; only that of the Santiam has been worked.
There is that in the gold of the Santiam which invests it with peculiar
interest to the mineralogist. It often presents the most beautiful systems of lace-work, in gold threads, and semi-crystal forms of great symmetry and beauty. A beautiful cabinet of these specimens may be seen
in Salem, in the office of the company owning the Santiam mines. The
Santiam mines are not now worked, though they once awakened a good
deal of interest. It is a curious fact that little or no gold has been found
in the streams of the eastern water-shed of the Cascade 1\Iountains, opposite the Willamette ValleJ~, while those of the western slope so uniformly show its presence. It looks a little as if the fractures of the
range from which its floods of trap escaped were nearest the eastern
edge, and buried its older rocks on that side to a greater depth than on
the other. The other volcanic materials, ash and pumice, would most
naturally, aided by prevailing western 'vinds, drift in the same direction.
Another gold field exists in Oregon, among the ridges and slopes of
the Blue :Mountains.
In the region between the Cascade range and the outlying sinus of
the Blue 1\Iountains, the older sedimentary rocks are, for the most part,
covered by trap and tufa; the trap varying in thickness from hundreds
of feet, as seen at any of the crossings of the Des Chutes, to a thin capping on the hills, sixty miles farther east; the tnfa, as stratified se(liment of ancient lake beds, extending east and southeast over yast
areas-its materials Yarying from fine volcanic ash to coarse masses of
pumice and obsidian. Traveling eastward, the trap is found at its:
apparently, greatest thickness in the trough of the Des Chutes, where
one cau count as many as thirty distinct oyer:flows, varying in thickness
from ten to twenty-five feet, and covering entirely from sight, eYen in
the deepest cafions, the older sedimentary rocks. .l:!"'ifteen or twenty
miles further east one gets a glimpse of the sedimentary rocks in the bed.
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of Trout Creek, though yet covered by seventy-five or eighty feet of
trap; twenty miles still further east the trap has thinned out to only a
capping on the hills, while the varied strata of the tertiaries are in full
view on every side in the region of the Currant Creek and the John
Day's River. The lowest members of this tertiary series of Currant
Creek arQ richly stored with the most beautiful specimens of fossil
botany in the country. This order of succession of the rocks, as we
travel eastward, is the same whether we travel farther south along the
valley of Crooked River, or that of the John Day's, which, in its upper
portion, also runs east and west, or in an intermediate line by Antelope
Valley and the Canon City road. But this series reaches the largest
number of members along the line of the Crooked River Valley, for on
reaching the forks of that stream, for the first time on our journey, we
come to abundant and beautiful marine fossils.
Among these marine fossils there is one in so great abunuance as to
characterize the rock-a beautiful Trigonia, resembling T. evansii, of
the California survey. Ammonites, Tur·illites, anu other beautiful forms
abound. I am the more particular to notice this outcrop of marine
fossils, for llere are found the first indications of gold in our approach to
the Blue l\:fountains in this line of travel, and these indications increase
from that place till we reach paying rock, at Canon City, Willow Creek,
Mormon Basin, and a score of other mining camps of the Blue :Mountain
region. A few miles still further eastward, from this outcrop of trigonia
rock, other and apparently older marine rocks come to the surface;
among these a limestone, containing Rhynconella, Gyrtoceras, and other
marine shells, in the greatest perfection and abundance. The eastern
slopes of the Blue :Mountains have, too, their marine rocks; among these
a dark blue limestone, mtll a small Prod'ttetus in great abundance through
it, is often met. These marine rocks lie against tlle outlying spurs of
the Blue l\fountains on the southwest, south and east, as an apparently
ancient shore-line around an island, while the wide extent of lower
country soutll, to the California line, is covered with volcanic materials,
mostly as stratified tufas, in which masses of pumice and obsidian
abound.
It was stated above tlmt the same succession of rocks was encountered
iu traveling eastward along the line of the valley of the upper waters
of the John Day's; one considerable exceptional mass of rock occurs in
this line of travel, at about sixty or seventy miles east of the Des Chutes.
It stands as a sort of island of. slate-rock, without any appearance of
fossil remains, surrounded on every side by more recent and plainly
€ocene tertiary rocks. Tlle slates are traversed by veins of ~uartz, in
w lrich are traces of gold. Some work was done here a few years since
in crushing rock, but without paying results. An abandoned arrastr&
may still be seen in a valley that opens into Currant.Creek, near the
Uaiion City road, built to crush this rock. Dikes of trap are near.
The strata are all very much disturbed around this older slate, but it is
only an isolated spot of gold rock, with no apparent connection with the
mass of its kind further to the east. But while gold is thinly distributed
here, fossil remains are not. The slate itself has no trace of organic
life, but au ocean of tertiary surrounds it, and in this tertiary fossil remains are beautiful and abundant. A broad belt of this tertiary extends
from the valley of the Crooked Hiver, north across the line of the John
Day's, aud on toward the Columbia River, whose lowest member, in some
localities, abounds in fossil bones plainly eocene, and in a portion of
that same member at Bridge Creek, schistose rock occurs full of vegetable forms, some of whose leaves measure from twenty-fiye to thirty
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inches across, and these arborescent, too. This whole central region of
Oregon, though now apparently poor in gold, is certainly rich in geology.
The country east of the Blue Mountains, comprising a part of Grant,
and the whole of Baker and Union Counties, is described at some length
in the succeeding pages.
TilE SNOW niOUNTAINS AND PUEBLA

MOU~TAINS.

The~ mountains, extending into the southeastern corner of· Oregon
from Nevada, are, to some extent, gold-bearing; silver and copper ores
are also found there, with what promise of future value remains yet to
be ascertained. A vast lake depression separates these from the Blue
l\fountains, with no marked feature of interest to the mineralogist.

TilE GOLD FIELDS OF SOUTHWESTERN OREGON.

The Siskiyou, Umpqua, and Calapooia Mountains-three cross-ranges
·running from the Cascade range to the ocean-are gold-bearing, and
their mines are still worked to some extent. During the years 1852,1853,
and 1854, these mines were very productive; they are still worked, but
mainly by Chinese labor.
I shall proceed to notice in brief the principal mining counties of the
State. For the foregoing general remarks upon its gold fields I have to
thank Rev. T. Condon, of Dalles City, a geologist whose enthusiasm
and perseverance have made him intimately acquainted with many parts
of his adopted State.
In the following description I pass over several counties in which gold
and silver occur, because there has been so little attention paid to mining in those localities, or it was impossible for me to obtain enough
trustworthy information to supply a separate account of each. The
counties thus passed by are D~.mglas, Lane, Linn, Marion, and Clackamas, along the west side of the Cascade range, and between it and the
Coast range. Gold has been found more or less in all these counties;
but the superior attractions offered by agriculture in the fertile Umpqua
Valley in the first-named county, and the magnificent valley of the
Willamette, unequaled in the world, which includes. the rest, have drawn
away, to some extent, the attention and energie~ of the inhabitants.
Douglas County, which adjoins Jackson and Josephine on the north, is,
however, not without productive mining ground, like that which bas
made it~ southern neighbors celebrated. Coffee Creek, Low Creek, the
Middle Fork of the Umpqua, and l\1yrtle Creek, all in this county, have
yielded handsomely. New diggings were discovered during the past
year on the latter stream, and were reported to yield $10 to $15 daily
per man. Their area is probably limited. There are also some promising
quartz veins in the Bohemian district, in Lane County, about fifty miles
from Eugene City. The newspapers report silver as well as gold from
this district. The Excelsior lode, owned by }fessrs. Knott and Ladd, is
to have machinery put on it. Other lodes, less developed, promise well.
At the time of my passage through the country most of the miners, who
are also farmers, were han~esting their grain in the valley.
The mines of Santiam district have been the scene of intense activity
and excitement. A few specimens of quartz from this locality attracted
much attention on account of their beauty and value. The wire gold of
Santiam is celebrated among amateur collectors of minerals. But the
mining operations were a total failure. Thousands of dollars were ex-
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pended in opening a road to the head-waters of the. Santiam; building
dwellings, a saw-mill, ~nd a quartz-mill, and developing claims. The
locations, buildings, and other property are now utterly abandoned, and
the district is deserted.
In Umatilla and other counties along the Columbia, there is some barmining; but these operations are scattered and fluctuating, and I have
been unable to obtain precise information concerning them.
Oregon is destined to become the seat of a wide-spread and productive mining industry in the precious metals. Her wealth in this respect
has been explored to a comparatively small extent, but in so 100ny different places as to indicate a vast area of territory, which will be available in the future. The remarkable facilities afforded by the State, by
reason of her fertile soil and abundant coal, iron, and water-power, for
agriculture and manufactures, will secure to mining the beneficent support of these branches of activity, and the farmer and manufacturer, in
return, will find a needed stimulus and reward in the presence of mining
communities at their doors.

CHAPTER XXIX.
JACKSON COUNTY.

I am indebted for much valuable information concerning this county
to Mr. Silas J. Day, of Jacksonville, whose character and long acquaintance with the neighborhood give ground for confidence in the correctness of his statements, many of which are also confirmed by my personal
observation.
The population of the county is about six thousand six hundred, of
whom six hundred are Chinese, principally engaged in miuing. The
number of white min~rs, according to the books of the county assessor,
is five hundred. The latter receive, when hired, from $2 50 to $3 coin
per day. The wages of a Chinese laborer are $1 25 to $1 50 per day,
or $35 per month. The following is a brief account of the principal
mining districts in the county:
Jacksonville clistrict, including both forks of Jackson Creek and its
tributaries, was organized in 1852. The mines hitherto worked hase
been placers, with some coarse gold.
Applegate Creek, ten miles in a southerly direction from J ackt:lonville,
is a considerable stream, on which a saw-mill has been erecte<l. It is a
tributary of Rogue River. The district of this name was organized in
1853. The mining operations on .Applegate Creek have been quite extensh,.e. The gold is found mainly on the "bars" of the creek, which
for a distanc~ of four miles were very rich. They are now principally
worked by Chinese. \Vater is obtained from a large ditch brought from
the creek four miles above the bars, and now owned by Kasper Ku"bli.
Sterlingville district, about eight miles due south from Jackson·d lle,
was organized in 185±. This has been, and is still, a thriving mining
camp. The gold in the placers is coarse. The supply of water, however, is limited, as there is no ditch in the district which taps any considerable stream.
Bunkum district, on the other hand, a southern extension of Sterlingville district, has an abundant supply of water during most of the year,
brought in three ditches from the North Fork of Applegate Creek.
Foot's Creek district was organized in 1853. The stream from which
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it takes its name is a tributary of Rogue RiYer, situated about fifteen
miles northwest from Jacksonville. The mines are coarse gold diggings.
Evans's Creek and Pleasant Greek districts are contiguous to each
other, about ten miles north of Foot's Creek. The coarse gold diggings
of these districts are worked principally by the hydraulic process, for
which the necessary supply of water is furnished by the streams named
in abundance during the rainy season. Both these districts \Yere organized m 1856.
Forty-nine diggings, eight miles southeast from Jacksonville; organized in 1838. The gold is infeTior in quality, and worth only about $12
per ounce. Water is supplied by a ditch from Anderson and \Vaguer
Creeks.
The mining laws of all these districts are copied from those of Yreka,
in California. The tax on foreign miners (by which only the Chinese are
understood.) is $16 annually per capita. There is also an annual poll-tax
of $5 on all mulattoes, Chinamen, and negroes.
.
Tile first discovery of gold in Jackson County is said to have been
made in the autumn of 1852, by James Cluggage, on Rich Gulch, a tributary of J·ackson Creek. Both in the gulch and in the creek large nuggets were, in the earlier days of the mining industry of this neighborhood, frequently found. One piece of solid gold, worth $900, was taken
from the latter stream, and many were obtained ranging in value from
$10 to $40, and up to $100. These discoveries led to the development
of a considerable mining industry, in which, however, no great amount
of capital was invested. The claims in the county are, with the exception of the bars and a few quartz claims, mentioned below, generally
placer and gravel diggings. The heavy wash gravel ranges fl.'om two to
twelve and even twenty feet in thickness, and contains a large amount
of stones, and even rocks of considerable size. This is especially the
case on Jackson Creek. The bed rock is slate or granite-the former
predominating. Water is supplied principally by the rains of the wet
season, which swell the local streams. There are few mining ditches in
the county, and none of gTeat magnitude, the length being generally
from one to four miles, and in no case exceeding the latter figure. The
mines are therefore directly dependent upon the duration of the season
of rains. This lasts usually from December 15 to June 1. The miuing
season for tile year ending June 30, 1869, was, however, here, as
elsewhere, a Yery silort one, owing to the extreme dryness of the winter.
The season opened about the lOth of January, and was over by tbe
middle of 1\tJ:ay. When I visited the county, early in August, nothing
was doing except by some of the Chinese, who were painfully overhauling the dirt heaps and carrying the earth to water. The average annual
product of Jackson County in gold dust for tile last five years has been,
according to good authority, $210,000. I estimate the product for the
year ending June 30, 1869, in spite of the brevity of the season, at
$200,000, since the patient labor of the Chinese, of wilom there are a
considerable number working for themselves, has made up the deficiency
of the season. They have produced not less than $75,000 during the
year referred to. Th.e rn·ouuct for the calendar ~year 18GU is practically
the same as I have given, since the period of active operations fell wholly
within 1869.
Some very ricil quartz ledges have been discovered in this county 7
.and I do not doubt that this, like so many other placer-mining regions,
will eventually become the scene of extended deep-mining operations.
No quartz veins, however, so far as I could learn, have been worked in
Jackson County with capital, perseverance, and judgment adequate to
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fully prove their values, though in several instances large profits have
been realized from operations near the surface.
One of these instances is presented by the celebrated Gold Hill vein,
situated ten miles northwest of Jacksonville, and discovered in January,.
1859. The ore is white, almost transparent quartz, and, in the pocket
first exposed, was highly charged with free gold. Some rock taken from
the ledge was so knit together with threads and masses of gold that
when broken the pieces would not separate. The vein was worked rudely
for a year, and the ore crushed principally in an arrastra. The sum of
$400,000 was thus extracted, besides a large amount of extremely valuable specimens, one of which was presented by l\ifaury and Davis, merchants of Jacksonville, to the Washington Monument, and now, I am
informed, occupies a place in that structure. But the pocket became
exhausted; subsequent operations failed to find paying rock, and the
work bas been suspended for some years. The property is now owned
by a few shareholders, who intend to resume mining at some future time.
The Fowler lode, at Steamboat City, twenty miles from Jacksonville,
is also at present lying idle. This ledge was very rich near the surface,
where the rock was considerably disintegrated. The contents of a rich
chimney or pocket were extracted, and crushed in arrastras run with
horse-power. l\ifajor J. T. Glenn, one of the owners, says $350,000 were
taken out.
Arrastras were erected at a ledge on Thompson's Creek, a tributary of
Applegate, to work the .ore extracted, but the rock did not pay, and it
'va& finally abandoned. The Shively ledge,. on a tributary of Jackson
Creek, has had a similar history.
At present there is but one quartz vein worked in the county. It is
being developed by a few men as a prospecting scheme. They carry the
quartz about a mile, to the Occidental mill, where they have already had
about 100 tons treated, realizing about $1,000, or $10 per ton.
There are three quartz mills in the comity, all driven by steam.
The Jewett mill, on the south side of Rogue River, was erected six
years ago in connection with a ledge of the same name. It had eight
stamps, and 32 horse-power. The investment was not profitable, professedly because the gold was too fine to be saved, and the mill is now
a steam saw-mill.
A mill similar to the foregoing was put up seven years ago at ~he .
forks of Jackson Creek. It cost $8,000, and was intended for custom
work, but did not pay, and is now owned by Hopkins & Co. as a s~tw
mill.
The Occidental mill, on the right fork of Jackson Creek, was built four
years ago by a company at a cost of $10,000. It has ten stamps, and
40 horse-power, was made at the Miner's foundry, San Francisco, and has
a daily crushing capacity of 20 tons. The machinery includes two rotary
pans.
The cost of mining materials in this county is not excessive. Lumber
is worth at the mill from $18 to $22 50 per thousand feet, according to
quality; quicksilver, $1 per pound; blasting powder, 33 cents per pound.
Freight is generally shipped from San Francisco to Crescent City, California, and hauled from there in wagons to Jacksonville, at a total expense, including commissions, incurance, &c., of about 5 cents per pound.
This enhances the cost of machinery and of some supplies. As a general rule, Jackson County receives no freight o'yerland from Portland or
Sacramento.
There are several good salt springs in the county. One at the headwaters of Evans Creek bas been worked with urofit_for several years past
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by ~Iessrs. Brown and Fuller. The salt is said to be white and pure,
and commands a good price in the local market. Two beds of mineral
coal have been discovered in the county. One on Evans Creek, about
ten miles from the salt-works, produces a superior coal, which is used by
the blacksmiths of the county. It is comparatively free from shale, and
is locally known as anthracite. The bed is owned by Mr. R. H. Dunlap,
of Ashland. Large quantities of iron ore occur in many places throughout the county, on the surface of the ground. Some specimens from Big
Bar, on Rogue River, were analyzed in San Francisco, and found to be
quite pure. Cinnabar is reported, but not in paying quantity, from
M:issouri Gulch, a tributary of Jackson Creek.

CHAPTER XXX.
JOSEPHINE COUNTY.

This county is situated in the southwestern part of the State, and
contains about two thousand five hundred square miles. It is bounded
north by the Rogue River Mountains, separating it from Douglas
County, east by Jackson County, south by California, and west
by Curry County. There are about fifteen hundred inhabitants, and
five or six thousand acres of ~and under cultivation. Kerbyville,
Leland, Slate Creek, and Waldo are the principal towns. The condition of the placer mining in the county during the past year
has been substantially the same as in Jackson County. Josephine
suffers somewhat from lack of regular communications. It is perhaps
on this account that I have failed to receive the detailed reports promised
by letter from Sailor Diggings and other noted localities. The following description, furnished to a committee of the State .Agricultural Society
in 1869 by Dr. Watkins, a physician long resident in the county, may
be relied upon.
,
Josephine County attracted attention as early as 1852, as a locality
for placer gold-mining. The first mining of any importance was on
Josephine Creek, which derived its name from a daughter of one of the
miners, and afterward gave name to the county. In the spring of 1853
there was a great rush to the mines on Althouse Creek, which rises in
the Siskiyou range, and runs in a northerly direction, uniting with other
tributaries, forming Illinois River. The diggings on Althouse were very
rieh, the bed of the stream paying not only hea-vily but quite uniformly .
.At one time Adams & Co.'s books had a thousand names to obtain
letters for in the different localities, where miners had previously resided.
Sailor Diggings was then a famous locality; a ditch was dug some
fifteen miles long at a cost of some $75,000 or $80,000 to bring
water to the rich placers of this vieinity, and when fairly under way
paid for itself the first year. It paid heavy dividends to its stockholders for ten or twelve years, and many parties who live ~mmptuously
every day owe t.heir fortune to their eonnection with the Sailor Diggings
Ditch Company.
•
·
Sucker Creek, a tributary of illinois River, a large turbulent mountain stream, was extensively mined from 1854 to 1860, but the diggings
are deep, the boulders are large and unwieldy, the stream an unmanageable one, and, I think, never made an adequate return for the labor
expended; but Sucker Creek has not yet had its day, and, with cheaper
labor and better faeilities, it will yet yield a golden harvest to the hand
of adventure.

218

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

Calion Creek, Illinois River, and Galice Creek, were mined during
these years, and generally with an adequate return for labor expended.
Williams Creek, a tributary of Applegate Creek, bas had for the last
few years a hardy mining population, who have met with a moderate
return. Josephine is a mining county, and has had all the vicissitudes
-of such a county. Her citizens leading a roving life, and having little to
bind them to the soil, mostly left during the Indian war of 1855-'56. Her
:rich minerals brought back to her a renewed populatjon, however, but
the great Fraser River excitement nearly depopulated her, and now she
is only the shadow of her former self. But her rich placers are far
from being exhausted. There are rich veins of copper running into her
hills. The most noticeable one, some eight or ten feet in thickness, is
situated in the bills between Waldo antl Althouse; but for some reason
attempts to work it have failed, aHhough it appears to be of great purity
and inexhaustible in quantity. But the copper mines down Illinois
River will yet make this locality famous; the copper is found in well
defined lodes, and practically inexhaustible. The question is one of
transportation.
·
Platter & Beach have been runni-o.g a tunnel for the last three years
through a heavy divide, to turn the waters of Althouse, so as entirely
to drain the bed of Althouse Creek. Ha,1son & Co. have done the same
at another point, and are now "striking it rich." These two operations
have opened a district of great mineral wealth, which will awaken the
old times in placer-gold mining on Althouse. The returns of the
Malachi quartz lode have been very heavy; and it is reported that this
property has been purchased by a San Francisco house, who are pursuing the enterprise with vigor.
·
The county is dependent for supplies upon a slow, laborious and costly
transportation over the Coast range.

CHAPTER XXXI.
COOS COUNTY.

This county being situated west of the Coast range, and rece1vmg
much moisture from the Pacific Ocean, which bounds it on the west, is
better adapted to grazing than most of the country in the interior. The
surface is hilly and broken, with extensive forests, and not infrequently
large and fertile prairies and valleys, covered with heavy growths of
nutritious wild grass. The timber is fir, spruce, alder, oak, soft maple,
and cedar. The white cedar is the best finishing lumber found on this
coast, aml is exported to California, the Sandwich Islands, and even
China. All kinds of grain (except maize) and vegetables are adapted
to this section. Coos Bay is the leading sea-port in Southern Oregon.
Empire City, about four miles from its mouth, is the county seat. There
is a number of steam saw-mills on the bay, doing a thriYing business.
The principal mineral wealth of the county thus far developed is found
in its extensive coal fields, which have been worked more or less steadily
for the last ten years. There are, however, rich gold deposits in the
southern part of the county, and indications of silver, copper, and iron
are reported. The Randolph claim is reported to have shown very rich
discoveries, early in 1869, streaks of sand having been found paying
forty to fifty dollars daily to the hand.
The Coos Bay coal deposit was examined during the year by l\ir. Wil-
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liam .Ashburner, of San Francisco, to whom I am indebted for information on the subject. It is composed of three seams, inclosed in sandstone, dipping toward the southwest at an angle of about fifteen degrees.
The two principal and lowest seams are each two feet and three inches
in thickness, of uniform quality, and separated by . an intercalated
stratum of sandstone four inches thick. The upper seam of coal, besides being of inferior quality, is only one foot thick, and is not removed
by the miners, out allowed to remain and support the roof, which is
firm and easily sustained.
The coal produced from this mine is of the quality known as "brown
coal," of recent geological formation, and therefore distinct from the
principal coal measures of the eastern States. It has a fine black color,
with brilliant concho~dal fracture, is fi'ee from iron pyrites or sulphur, not
liable to spontaneous combustion, and burns without the disagreeable
odor so frequently accompanying coals of this nature, leaving but
little ash.
The very superior quality of this coal for domestic purposes has been
sufficiently demonstrated by an experience of many years in San Francisco, where it is said to command a better price than any other coal of
the coast; but how far it can be made available for industrial purposes
and ocean navigation· can only be determined by actual experiment on a
large scale.
This deposit, taken as a whole, appears very extensive and covers a
very considerable area. There is well authenticated information of coal
being found at least eighteen miles south of Coos Bay, though at too
great a distance from the coast to be made available. The fact is inter€sting and important, as going to prove the extent and continuity of
the basin in this direction. nver nearly or quite the whole of this
region the country is heavil:y wooded, so that detailed researches are
impossible upon the surface. The only means of defining the limits of
this coal tract and obtaining a correct knowledge of its more important
geological features would be by boring, a labor involving time and expense, and which, under the circumstances, is quite unnecessary, for
the formation is very regular and apparently destitute of faults or dislocations, and the ravines and gulches which traverse the country have
been made by erosion, and not by any deep-seated action which would
affect the regularity of the coal deposit. These features are extremely
favorable and important for the future -working of the mines, rendering
the winning of the coal far more eco11omical than if the seams were
faulted and broken.
The distance from the wharf to tlte mouth of the Coos Bay Company's
mine is one mile. The loaded cars descend to the water's edge over a
railroad of easy grade by force of gravity, and are returned to the mine
by mules.
Such is the purity of this coal that it requires no assorting, but is
loaded directly on board ship as it issues from the mine, or else stored,
awaiting the arrival of a vessel.
The cost of delivering one ton of this coal in San Francisco is not far
from seven dollars, and is composed of the following items of expense:
Per cent.

Cutting and delivering the coal on the cars in tlle mine .............. _. $1 00
Interior and exterior transportation ....... _........... ____ . . . . . . . . . . .
15
Freight to San Francisco. ____ ..... _. , _...... _...... _.... ___ ..... _. . . . 4 W
Towage in Coos Bay and across the bar at the mouth of llarbor.... . . . . 1 00
Sundries ..•.................. _............... _. __ .. ____ ........ _. . . .
35

14. 3
2. 1
64. 3
14. 3
5. 0

7 00

100.0
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By an inspection of the above statement it will be perceived that
freight and towage amount to nearly eighty per cent. of the total cost,
and that none of the other expenses cau be regarded as excessive, but
are, on the contrary, very low as compared with other coal mines upon
this coast. This is mainly owing to the remarkably favorable eonditions in which this property is situated for economical working. The
items of towage and freight to San Franeisco will be probably lessened
when a new tug, now in process of construction, shall have been . completed. The cost of freight to San Francisco must always depend in a
great measure upon the facilities afforded for entrance to and egress
from the harbor, the rapidity with which vessels can be loaded, the
average length of the voyage, anu the risk of detention. By reducing
these to a minimum, a reduction can be probably ~fl'ectecl upon the present cost of freight. Assuming the thickness of the workable seams to
be four feet six inches-which they are fully-and the loss from wastage
to be twenty-five per cent., each acre would produce 5,000 tons of coal.
Congress has made a grant of land for a wagon road from tide-water
on Coos River to Roseburg, in Douglas County, and a company has
begun the work. This will enable Coos Bay to command the tract of
the Umpqua and Rogue River Valleys ..
CURRY COUNTY.

This is the most southwestern county o:( Oregon. It r·esembles in
surface conformation, soil, timber, and climate, the foregoing county,
which is adjacent to it. There is less rain during the winter west of the
Coast range than between the Coast range and the Cascade Mountains.
At the mouths of the Coquille and Rogne Rivers are harbors that
have been used by small vessels, to some extent. At Port Orford there
is good anchorage, and a roadstead well protected, exeept fi·om the
southwest. This is the principal shipping port, aucl steamers frequently
stop on their way up and down the eoast. Coal, copper, silver, and gold
are found at different places. Gold-mining has been found remunerative in many places, principally, however, along the eoast just above
the summer tide line, or where the sea has receded, in the sand. These
mines are inexhaustible, as the high tides and seas of winter bring a
fresh supply of sand mixed with dust, for the coming summer's work.
The average returns from this kind of labor are, however, not believed
to be very high. In my opiniop. this beach-gold is derived by abrasion
from quartz lodes, brought down to the sea by the streams, and rolled
back by the tide upon the shore, just as the sands of Port Said, the
1\fediterranean terminus of the Suez Canal, are found to be the deposit
of the Nile. The eopper mines and quartz ledges of the eoast will be
worked to advantage at some future day. Recent developments of
quartz ledges are said to be very flattering. Rich gulch diggings are
reported to have been discovered during the past year on Sixes Creek,
in this county, higher up the stream than operations had ever been carried on before.
Besides the rivers named, there a,r e several smaller streams putting
into the ocean, in all of which, in the spring and fall, large quantities
of the finest salmon may be easily caught. They are a staple article of
food at home, and are already becoming an article of export, and the
business of exporting them will largely increase as the art of prei:len,.ing them fresh in cans is better understood. Cod and other fish are
also caught with hook and line at Port Orford, and there are banks
near the mouth of Rogue River where codfish may be caught. Much
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of the timbered country is easily cleared during the long, dry surnm~rs,
· and thus the best of farms are made along the streams, even where
there are no prairies. Bees have been imported, and do remarkably
well, and the honey is better than that gathered on the large prairies in
the interior.
There is a road from Crescent City, California, up the coast to the
mouth of Umpqua River; also from Port Orford back into the Umpqua
Valley. .Another leads from tide-water on the Coquille Hiver to Hoseburg.

CH~t\PTER

GRANT AND

XXXII.

UNION COUNTIES.

Grant County is rectangular in form, included between the parallels 42
and 45 of north latitude, and the meridians 41 and 43 of west longitude.
It is bounded, north by Umatilla County, east by Union and Baker Counties, south by the State of Nevada, and west by Wasco and J!:tckson
Counties. Its area is not far from 14,000,000 acres. In the eastern and
northeastern portions the country is broken by the Blue ~fountains and
their spurs~ in the central and western parts, drained by the three forks
of the John Day's River and their tributaries, numerous small valleys of
great fertility are found, and the hills and table-lan<ls, covered with bunch
grass, afford a vast area of pasturage for stock-raising. Extensive grass
prairies stretch southward to the boundary of Nevada, and are traversed
by a chain of small lakes, connected by fresh--w,ater streams, and supposed to be a part of a great internal, isolated la.ke system, which
includes the Great Klamath Lake Valley, in the eastern portion of Jackson
County, Sprague's River Valley, and the Humboldt basin in Nevada.
The lakes of this chain in Grant County are Grass, .Antelope, Christmas~
Trout, l\falheur, Harney, North, and l\Iiddle Lakes. The connection
between these and other interior lakes is not fully established, and I
think it doubtful. It seems to me quite as likely that the continuous
basin or basins once existing have been separated into much Slllaller
systems, each having its own independent water supply, and maintaining itself by a fluctuating equilibrium between the rain or snow-fall of
the wet season, and the evaporation of the rest of the year. They abound
in fish, especially bass and mountain trout, and afford to mining prospectors a much easier and cheaper method of obtaining provisions than
the pack-saddle or the rifle. The country is accessible from the Columbia Hiver by means of a good road from the Dalles to Calion City, and
the regular mail route from Umatilla to Boise, whieh passes through
Umatilla and Baker Counties, along the borders of Grant. South of
Oailon City a good military road leads to Boise. For the conYenience oi
the settlers, and the more rapid development of this country, it would be
well to send the through overland mail from Boise on alternate days, or
weekly, by way of the Caiion City roa<l, instead of keeping a daily mail
on the Umatilla line. The government patronage would help to support
two lines of communication, and the cost to the public would be no
greater. The two routes are of equal length, and the same time could
be made on both. .As far as the pleasure of travel is concerned the road
through Grant County is less dusty, and the scenery incomparably finer.
There are no more picturesque views on the Continent than the panoramic
display of the Casca<le range seen from the heights above the Des Chutes,
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or the deep basaltic gorge of the latter river, or the wild, grotesque
canons of the John Day's, or the thickly wooded ranges of the Blue 1\'Iountains traversed by this road. At present there is an excellent stage and
express line from the Dalles to Canon City, but no regular communication beyond. I made my way from the latter place by bridle-paths across
the Blue Mountains into the Powder River and Burnt River Valleys~
visiting on the way a considerable number of mining camps, and satisfying myself, by personal observation, of the immense extent of territory
in this obscurely known region, which will, hereafter, furnish a basis for
extensive gulch and placer mining.
Our great continental interior may be roughly divided into the buffalograss country, the sage-brush country, and the bunch-grass country. To
the third of these divisions belongs the ea~:;tern part of Oregon, between
the Cascade and Blue ranges. The sage begins to predominate as the
Nevada line is approached. Neither of these two, so far as I know, are
found to any extent east of the Rocky Mountains, and the buffalo grass
does not grow ·west of that chain. This explains the fact, of which I am
assured by hunters and others, that no buffalo or buffalo bones have
ever been found beyond these mountains.* But I return from this digression to a description of the mining fields of Grant County. In this
connection I would gratefully acknowledge the courteous assistance furnished me by many citizens, and especially by Messrs. W. V. Rinehart
and John L. Miller, of Calion City.
Grant County is one of the principal seats of placer-mining in the
State, and although it has of late, and especially during the past year,
declined in importance, it will doubtless recover from this temporary depression. The principal mining districts are :
Dixie Greek, eighteen miles east of Canon City, the county seat, organized in the summer of 1~62. Its present population is 100 wbites and 200
Chinese. The stream is worked for about five miles by sluice-washing,
and yields fine scale gold, containing more than the usual proportion of
silver. The :fineness is about .860.
Elk district is situated thirty milPs north of Canon City, on the creek
of the same name, a tributary of the John Day's River. Gold was discovered in this ·district in April, 1864, by a party in pursuit of Indian
horse-thieves. During that summer it was prospected with favorable
results by 1\'Ir. John L. Miller, of Canon City, and others, and operations have been continued during successive seasons ever since. The
bed-rock is said to be slate. The mode of working has been for the
most part by drifting under the surface, in the auriferous stratum, and
raising the dirt by windlass, water-wheel, or horse-whim. A few claims,
however, are worked in the early part of the season, when the snow is
melting, by stripping off the surface, :fluming, and ground-sluicing. The
largest nugget found on Elk Creek was worth $480. Deep Creek, in the
same district, has produced one of 37 ounces, worth $620. A ditch,
commenced in 1865 or 1866 by the Pioneer Company, and completed
December, 1868, by other owners, brings water to the claims of its
proprietors on Deep Creek, where hydraulic mining is conducted. It is
eleven miles long, four miles being two feet wide a.t the bottom, and three
on the top, and seven miles four feet on the bottom and about five on
the top, with a depth, on the lower side, of sixteen inches. A large reservoir, on Deep Creek, was completed in 1869. The ditch cost $17 ,GOO,
gold, and the reservoir about $1,500. Water failed very early this year,
,. This is not literally true. The Indian legend, mentioned in Chaptcl' XXVII, is confirmed by the testimony of Mr. Clarence King's party, who have found the bones of
the buffalo west of the Rocky Mountains.
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the run lasting only from May to July, and the product from the hydrauhc
claims is said to have been only $1,800.
The Middle Fork of the J obn Day's, at or just below the mouth of
Elk Creek, has been worked since July, 18G5, and produced in the aggregate about $42,000. The gold is fine flour gold, and has, like that of
Elk Creek, about the same fineness as that of Dixie.
Elk district contains also numerous quartz lodes, but little work has
been done on them beyond what is necessary to hold the locations, under
the Oregon statute. The Gem of the Mountain, owned by Hugh McQuaid, claim 400 feet, deepest shaft 56 feet, has a vein ayeraging ±t
feet, coursing northeast and southwest, dipping east, with a foot-wall of
talcose slate. The quartz yields per ton, in arrastra, $26; by mill process,
(No. 6 screens, copper plates,) $14 26; gold, .691. The National has an
original claim of 1,500 feet, shaft 27 feet, showing a vein of 22 inches
average width. The quartz yielded by mill process, (No. 7 screens,) $20
per ton; but prospects indicate that it should yield $50, especially along
the foot-wall. The miners assert that the company is trying to "freeze
out" some of its members, as, in spite of these favorable indications,
the shaft is caved in and filled up, and no work has been done since December, 1865. The quartz-mill is located on the left bank of the 1\Iiddle
John Day's, opposite the month of Elk Creek. It contains two 4-stam p
batteries; stamps, 500 pounds; drop, 8 to 12 inches; crushing capacity,
8 to 10 tons quartz per twent,y-four hours; driven by steam, 25 horsepower; machinery bought at Portland; castings poor. A Knox pan, for
amalgamation, is to be attached, to supplement the copper plates. The
c1uartz is hauled from two to five miles to the mill.
A second ditch is in process of construction, about eight and a qnar.
ter miles long, two feet wide at the bottom, and three at top, by fifteen
jnches deep on lower side. It will bring water to the Elk Creek diggings, and is now about completed.
The population of the district, July 1, 1869, was GO whites and 63 Chinamen. The product of gold for the season of 18GO will not exceed, according to my estimates, $16,000. .l\Ir. John IT. Blake, merchant, of
Susanville, has purchased from August, 1865, to August, 1869, $80,000
of gold uust from this district. Wages have been in different years a.
follows: In 1865, 1866, and 18G7, for ground-sluicing and working on the
riyer claims, $5 per day to the hand; for drifting, $6 per day of eight
hours; windlass-men, $3. Board, $0 to $10 psr week. In 1868 and
1869 the average wages were only $:1: per day. The district is 12 mile::;
square.
Olive Creek dist1·ict, organizell in the spring of 18G3, is in the Blue
~Iountains, about GO miles north by east from Ualion City, and near the
sources of the North John Day's, Burnt, and Powder Hivers, the first of
which flows northeast to the Columbia; the two latter southeast to Snake
River. The quality of the gold obtained. here is variable, being coarse
and fine, pure and impure, within a few miles on the same stream. Some
of it is not worth $14 per ounce, while other dust, from localities within
two miles, will be worth $1G. At the very source of the stream, iu a
gulch near the summit of the mountains, the gold is ragged, as if quartz
had been disintegrated from it, leaving it porous and spangled. This is
poor in quality, the finest being found three miles below. The popnlation of this district is 80 whites and 50 Chinese. The snow falls in win. ter 8 to 12 feet deep, and prevents active work. The season for mining
is from 1\-Iay to August, while the snow is melting. Supplies for this
camp, as also for Elk and Granit(', are chiefly brought from Umatilla~
on the Colnm bia.
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Granite Creek district is twelve miles north of Olive, and the gold is
similar in character. This district was organized in the autumn of 1862.
The present population is 40 whites and 200 Chinamen.
. Burnt River district lies a little east of ~nu between Olive and Granite.
It was first worked in 1867. The present population is 80 whitesno Chinamen. The absence of the latter is proof that the mines are
paying well. The whites seldom permit thell}. to come into a new and
rich district; and the working of placers by Chinamen may be taken as
evidence that the deposits do not pay good wages to white labor. With
its smaller population, Burnt River has yielded as much gold as any
district. in Grant County, except Calion itself. The process employed
is chiefly hydraulic mining. 'rhe gold is coarse and fine, mixed, of apeculiar dark greenish color, and heavy. It is worth $16 50 per ounce.
Oafion Creek district is doubtless the most important in the county.
It surrounds Calion City, the county seat, which has been a thriving
town, and may yet recover its former prosperity. It is situated on the
creek of the same name, several miles from its junction with the John
Day's. At the time of my visit the dry season l).ad permanently stopped
nearly all the operations ·on the creek; but the vast extent of the placer
.and hydraulic mining in the bed and along the banlm of the stream was
evident enough in the numerous ditches, hydraulic pipes, sluices, wheels,
and immense heaps of earth and gravel extending along the creek for
miles. Five years ago the shipments from this place averag·ed $2:3,000
per week; they now barely reach $8,000 per week during the working
season, which lasts from April to October, and perhaps $20,000 per
month for the remainder of the year. The express charges on bullion to
Portland are three and one-half per cent., which leads many merchants to
patronize the United States mails. For this purpose the dust is put np
in fiat tin cases, to fit regulation packages envelopes, and sealed with
solder. The full weight allowed by law is sent in a single package, anti
others are added until, if necessary, thousands of dollars are thus mailed
at one shipment. Not infrequently two hundred and fifty ounces go in a
single mail. Nearly all the gold of Grant County goes down the Columbia to Portland, and thence by sea to San Francisco. The shipments
are mainly made by the merchants, to whom tbe miners pay or sell the
dust. This explains the fact that shipments continue even in the winter,
when no gold is actually produced. All the districts except Calion and
Dixie trade with Umatilla or Susanville; and hence the figures above
given cover the product of these two districts. This would give about,
$300,000 as the present annual yield; but on the one hand, no account
is taken of the sums carried away by private hands; and on the other
hand, I do not think the very disastrous season of 1869 will equal this
average estimate. The placer yield of all these districts has fallen off
steadily for the last five years. It will revive again, partly by the return
of old settlers, who have been prospecting elsewhere without finding
anything better than they left behind; partly by the introduction of additional water facilities ; partly by the use of Chinese labor and the
estalishment of more reasonable rates for white labor; and partly by
the development of a stable quartz-mining industry, the necessary basis
for which is abundantly afforded.
The following ditches supply these claims:
Capacity.

Miners', 20 miles long ____ . _____________ .. _. ________ . _. __ .......... ---.
700 inches.
Hillis, 11 miles long __ .. _. __ . _. ___ . ____ .. ___ . ______ .. _. __ - _-- _- ... ---800 inches.
ThompRon, 4 miles long_. ________ . _______ .. _... ___________ . __ .. - _. __ ..
600 inches.
Humboldt, 8 miles long_ . ___ .. _______ . _. ___ . ______ . _. _... _- __ . _.. __ --- 1, 200 incbe~.

~~~:l~r~i~,0~~~,: l ~d~snfo;;g ~ ~ ~ ~ ~ ~ ~ ~: : ~ ~ ~:: ~ :: ~: ~ : : ~ ~ ~: ~ ~: : :: ~ :::: ~: :::: ~~~ ~~~~i~:~:
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The water is measured from a box set horizontally, through a vent
6 inches deep, with 6 inches head. The rates charged are 8 to 12 cents
per inch, per day. Thirty inches is an average sluice-head; 75 to 150
inches is required for ground-sluicing, and 200 to 300 inches for hydraulic, where no sluices are used. Wages at Calion City are $3 50 a
day for most kind of mining. Pipers at hydraulics, and drifters in tunnels, receive fl'om $4 to $6. Chinese miners, $1 75 to $2, ·w ithout board;
Chinese cooks, $8 to $10 per week, with board. Flour of home production commands $9 per barrel; the finest brands, $16. Oats, 1! cent per
pound; wheat, 22- cents; potatoes, 1~ to 2 cents; cabbages, 22- to 3 cents.
The cheapness of agricultural products arises from the fact that the
troops and posts maintained by the government in this region during
the Indian war stimulated a considerable farming industry, especially
along the magnificently productive bottom-lauds of the J olm Day's. The
high prices paid for hay, oats, and other supplies, made this business very
profitable; but the peace, and the consequent withdrawal of the troops,
has caused a collapse. The farmers of the ,John Day's Valley cannot afford
to ship their products to more populous regions, nor can they find au
adequate market at home. Agriculture will therefore temporarily languish, until mining revives-an event which will be hastened, no doubt,
by the present low prices.
With regard to general merchandise, the prices at Calion City are
about equivalent to those at Portland, with the freight added. This
amounts to 4 or 42- cents per pound. Board at hotels in Calion City $7
to $8 per week. There are in the vicinity four saw-mills, where lumber
can be bad at $20 to $30 per thousand. Cord-wood is delivered at $6
to $7.
The great variation in the quality of the placer gold of this countr~
is, I thmk, a special indication of its various origin. In other words, it
should encourage the belief tJutt numerous different quartz veins, cut
by the deep ravines of the John Day's and its tributaries baye furnished
the gold now found in and along the streams. This belief is confirmed
by discoveries already made ; and it is strikingly illustrated in the works
of the Prairie Diggings Mining Company, about :five miles east of Calion
Oitv.
The Prairie Diggings claims, as the name indicates, were originally
gulch or placer mines upon the elevated rolling surface of one of the
foot-hills east of Canon Creek. The gulch is almost dry in summer.
The circumstance that no gold occurred in it above a certain place, below which the diggings were rich, led to the discovery at that place of a
large body of auriferous quartz crossing the gulch. This locality illustrates, in a striking manner, the formation of placer deposits from quartz
lodes. The country-rock is dark slate, turning red on exposure. A belt
of quartz and slate apparently 400 feet wide, coursing northeast and
southwest, and dipping sixty degrees southeast, has been exposed by
the erosion of the gulch. The channels of quartz are separated by slate,
and have received different names as separate veins. Of these the
Waterloo and I. X. L. are the most prominent. The width of 400
feet, above mentioned, is possibly illusory. In any case, it only refers
to the distance between the extreme veins or channels of quartz
on either edge of the group; and quite probably this appearance of
width has been produced by a slide from the upper veins of a considerable section. If this were the case, the same series of rocks would be
twice represented in the gulch, but the upper veins would be the true
ones and would be found to continue in course to the northeast and
southwest. This is indeed the fact. The "\Vaterloo and I. X. L. are
H. Ex. Doc. 207--15
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traced by outcrop on either side the gulch, and the masses below
seem to be but a repetition of tllese. The exact width of the belt is
therefore matter of doubt. A shaft 30 feet deep on the Waterloo
shows a Yein of 11 feet inclosed in slate, and a pit of 10 feet on the
I. X. L. <_~xposes a vein of 6 feet, also in slate. But the outcrops of
these and the other veins diRtributed through the gulch, afford an enormous quantity of decomposed auriferous m::tterial, which has only to be
dug up and wheeled into the mill. This was built in18G8, at the Vulcan
Works~ San Francisco, and is calculated for ten stamps, though only five
have been actually erected. Weight of stamps, 640 pounds, drop 11
inches, 70 times per minute. Discharge, No. 2 Hussia. Power, waterwheel 40 feet in diameter, 4 feet bre.ast, supplied by a ditch from
the hills above. The average capacity of such a battery, running
at this speed on ordinary quartz, should be about 7.8 tons daily. Tllis
mill crushes ten tons in twenty-four hours, and is even claimed to
have reduced 200 tons in a run of 12 days. The excess over the
general average is to be ascribed to the peculiarly friable nature of the
material. The average yield of considerable quantities milled, I believe
to have been about $8 50 per ton. With the present almost nominal
cost of extraction, and transportation only a few yards to the mill, the
water-power, and simple amalgamation, (battery-u,malgamation, 20-foot
blanket-sluices, 20-foot copper-plated sluices, Knox pan for blankBtwashings,) and the fineness of the gold obtained, (nearly .900, it is
said,) this property ought to pay handsomely, if the ore yields over $3
per ton. Actual figures of working results are withheld on account of
a pending litigation. This is itself an indication of a profitable enterprise. People do not generally go to law over worthless claims. It is
when an enterprise, outliving the perils of speculation, mistaken or dishonest management and ignorance of the methods necessary to its prosecution, begins to show signs of certain prosperity, that the last anu
greatest enemy assails it.
The veins of Prairie Diggings strike directly toward the upper part of
Canon Creek, and, very likely, belong to a system which, from its position, must be traversed by the numerous rich gulches and canons entering the John Da~7 's. In this belt of country, therefore, I look for further
discoveries of important ~md valuable quartz lodes.

CHAPTER XXXIII.
UNION COUNTY.

This county is bounded north by the Walla-Walla Valley, in '-'rash- .
ington Territory, on the forty-sixth parallel of north latitude; east by
Snake River, which separates it from Idaho; south by Baker County,
and west by Umatilla County. Between the Blue Mountains on the
west, and the ranges of Eagle Creek and Powder River on the east, is
the large agricultural an<l grazing valley of the Grande Ronde. The
abundant water, timber, and fertile soil of the county are causing its
rapid settlement by immigrants. The principal towns are La Grande,
the county seat, on the Umatilla and Boise mail road, Union, fifteen
miles southeast on the opposite side of the valley, Forest Cove, Summersville, and Orodell. The principal mining districts are in the Eagle
Creek Mountains, striking the eastern edge of Powder River Valley, and
on Eag1e Creek, a tributary of the Snake. These mountains abound in
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gold, silver, and copper, but have been only half explored. The principal district is called Cooster. It is twenty miles 8quare, on Pine aud
Eagle Creeks, and employs at present about two hundred and fifty men.
The amount of good placer ground would support two or three housaud
hut for the scarcity and dearness of water. Bronk & Petre, the proprietors of a ditch eleven miles long, bringing water fi.·om Eagle Creek
to the claims, charge twenty-five to fifty cents per inch. More than <t
uozen quartz ledges have been more or less prospected. The Knight
ledge, on which Carter & Co. and Bronk & Co. own claims, varies
in width from six inches to four feet. The former firm has a small
5-stamp mill in operation. The Gem lode is occupied by two companies, the La Grande anu the Humboldt. The ore contains more
sulphurets than pure gold, and the companies are both in debt and idle.
The La Grand Company has a 10-stamp mill, and the Humboldt Company a 10-stamp mill and arrastra. Neither the mining nor tile metallurgical operations appear to have been intelligently and skillfully
carried on. The only apparatus for saving gold in the millt-: was copper
plates, which, of course, were ineffective in the treatment of the
sulphurets.
Concerning the lake district, which lies in Evart, Jackson, and \Vasco
Counties, Oregon, and Siskiyou County, Califoniia, J\Ir. J. vVasseu
,-vrites in the Overland :l \Ionthly for February, 1869, as follows:
Coming from the nortlJeast, the Blue range of Oregon, (a continuation
southwest of the Salmon,) the Cascade rauge from the nortlJ, aud the
Sierra fi.·om the south, blend into or form a vast steppe or table-laud of
lava and sage fields, interspersed with a score of lakes in size varying
from five to forty miles in length and proportionate width. This high
separating belt of land and water commences at the Owyhee Hiver, and
extends westward to the mountains, running at right angles with the
ocean-a length of three hundred miles, anu au average breadth of oue
hundred and fifty. 'rhere are tlHee distinct chains oflakes in this district:
The eastern, known as the \Varner, inclusive of the HarlleJ-~ and
J\1alheur. The second chain of lakes may be called the Goose Lake,
including its northern Jinks-Abert, 8ilver, aud other smaller Jakes.
Goose Lake nestles in the extreme north end of the Sierra and is tlte
source of Pit Uiver, the main branch of the_ Sacramento. This fact
has been disputed, owing, perhaps, to the outlet being underground iu
the dryer seasons. The third and last and larger of the several chaintl
is the Klamath, embracing vVright and Rhett Lakes further south. The
Warner lakes string along more like a river, and the rapid current, setting north at all times, is suggestive that this line of water is really the
outcroppi11g of a long subterranean stream. The amount of water is
apparently more than the natural drain of the country adjacent, and the
outline of a great river channel is distinctly traceable to the lakes of
Harney and Malheur. The httter, however, are strongly tinctured with
the alkaline soil surrounding. The variety and great quantity of fish
for which the streams feeding these lakes are noted; the myriads of
water-fowl of every conceivable species that make these lakes their summer resort, and the countless numbers of deer, antelope, and larger
game, contribute principally to make the district of the lakes what it
surely is, the happy hunting grounds of the expiring race. They are
hardly to blame for the tenacity displayed in its defense. This broml
pass in the mountains from ea::st to west~ furnishing the wily savage
with a hundred avenues of escape, to the right or left, with his plunder
and his life. The shelving shores of the lakes furnished him warm
wi11ter shelter, and the great depressions, natural trails fi.·ee from snow
in the severest seasons. These trails are carefully flanked at favorable
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intervals with little bastions and semi-circular breastworks of loose
stones, mementoes of Indian skill and strategy. Aside from any know-n
or prospective material resource, the district of the lakes, with its dense
forests aiJ.d weird deserts, picturesque mountains, and delightful valleys,
and silent waters inclosed by perpen<licular walls of mysterious formation, must ever be a scene of enjoymm1t for the tourist and lover of all
that is grand, beautiful, and peculiar in nature.

CHAPTER XXXIV.
BAKER COUNTY.

T11is is the extreme southeaRtern county of the State. It is bounded
north by Union County, east by Idaho, south by Nevada, and west by
Grant County, and contains about 5,000,000 acres. The northern half of
the east boundary is the Snake River; the North Fork of Powder River,
and the main river, constitute the north boundary; and the Ow~rhee runs
for one hundred miles through the southeastern part of the county, entering at the southeast corner, and emptying into the Snake a few miles south
of the old Fort Boise. The southwest part of Baker County is traversed
by Crooked River, which, with its tributaries, waters numerous small
valleys. This region, and the region of the lakes, was until recently so
infested with hostile Indians that explorations were very difficult. It
has been crossed in every direction, however, by prospecting parties,
and is one of the. sections in which we may look for future discoveries
of importance. J\1alheur River crosses the center of the county from
outlying ranges of the Blue l\-fountains in Grant County, on the west, to
the Snake River, on the east. Its numerous cascades furnish abundant
water-power, and it has extensive and fertile bottom-lands. Agriculture in Baker and Grant Counties requires only accessible markets to
make it thrive. Nature has done aU that could be demanded in the way
of soil, climate, and facilities for natural roads. Burnt River and Powder River, with tributary streams in the northern half of the county,
have been the scene of active and extensive placer-mining, though the
resources of the region, in this .respect, are even yet scarcely·known.
The amount of land improved in the county is about 5,000 acres, or onethousandth part of its area. The population is estimated at 3,700, and
the property valuation is $396,326. The stage-road from Umatilla to
Boise and Salt Lake, the military road from the Dalles to Salt Lake,
and the old emigrant road, with other practicable routes, cross this
county. The principal towns are Auburn, the county seat, (unless Baker
City has quite recently received that distinction,) Baker City, Express
Ranch, Farewell Bend, Eldorado, Malheur City, and Amelia City.
The following are the names of the various mining districts in this
county, as taken from the books of tl?-e county clerk:
Blue Calion or Anburn, ten miles southwest from Baker City.
Sparta, or Eldorado, thirty miles south from Baker City.
Pioneer or Clark's Creek, twenty-six miles south from Baker City.
Humboldt or Mormon Basin, thirty-five miles south from Baker City.
Easton or Amelia City, forty miles south from Baker City.
\Villow Creek, forty miles from Baker City.
·webfoot Basin, between Powder River and Burnt River, twenty miles southwest
from Baker City.
. Rye Valley, eight miles from Mormon Basin, thirty-three miles southeast from Baker
·Cit;r .
. ~ull's Run, on Bul'I).t River, forty miles from Baker City.
Oro Grande, on Burnt River.
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Fort Sumter, near Powder River, twenty miles west from Auburn.
Rock Creek, on west edge of the valley, twelve miles from Baker City.
Pocahontas, on west edge of tho valley, eight miles from Baker City.
Uuion, ou the west edge of the valley, eight miles from Baker City.

The older districts, discovered as early as 1862, and worked with more
or less steadiness ever since, are Blue Canon, Pioneer, Humboldt Basin,
and Rye Valley. They are all good yet, containing large areas of placer
diggings that will pay from $3 to $16 or $20 per day to th e hand.
The Auburn camp, iu Blue Calion district, has been more nearly
exhausted, perhaps, than any other important one in the county; yet
even at Auburn there is ground enough yet unworked to furnish profitable employment to large numbers of miners for several years to come.
The great difficulty is the inadequate supply of water. This camp is
situated on a tributary of Powder River, and connected by a very fine
road with Baker City, in the main -valley, at present the most important
aud thriving 'town in the county. The gulch at Auburn does not supply
water enough for mining, a1al the principal source is the ditch of the
Auburn Canal Company, thirty miles long, completed in 1863, and costing, \Yith reserv-oirs, &c., more than $~00,000. There are now at work
in this district about 100 whites and HiO Chinese.
Shasta district contains two flourishing towns, Eldorado and l\Ialbenr
City. 1\Iessrs. Carter and Packwood have 200 Chinamen at work, building
a ditch forty miles loug, hy means of which they expect to furnish a
large snppiy of water for the season of 1870. Reeves & Co. have also a
small ditch. The little work hitherto done in the district indicates that,
with sufficient water, 2,000 men could :finu claims that would yield
handsomely.
Easton dist1·ict has one town, Amelia City. Ths prospects in this
camp are good; the gold is very fine, worth $17 50 per ounce.
Fort Sumter district contains a large number of placer claims, and
some promising quartz lodes, which the owners are too poor to develop
at present.
B~tll's Run, Oro Grande, and Webfoot Basin are new districts, which
promise well.
.
Pioneer, Humboldt Basin, and Rye Valley are, as already remarked,
among the oldest districts in the county, and still remain among the
best. They contain large areas of good placer ground. During· the
summer of 1866 a nugget of 40 ounces, worth $640, was found in llumboldt Basin. The gold from these camps varies in. value from $14 to
$18 50 per omice. Mining is carried on with iron and canyas hydraulic
pipes, or with ground-sluices. Rocking pays well in Humboldt Basin,
wllere men have realized as much as $70 to $DO per day of eight hours,
by this rude method. There is no ground unlocated in tbis call1p; but
in all the others there are many good chances yet open. Quartz ledges
are discovered every season ; but, as a rule, placer-mining continues to
pay too well to allow much attention to be turned to this more pennanent, but more difficult, braucb. A "pocket-Yein," the Niagara, in llmnbol<lt Basin, furni~hed in 1863 some remarkable specimens of quartz,
studded with gohl.
Rye V((;lley district bas been successfully worked for four years past,
but the gold is of low standard-about .740. The amount of silver
mixed with it led to the l)elief that silver-bearing veins might be
found iu the district. Since my return from Oregon, I have received
information of the discovery of five or six ledges of silver ore, reported
to be of extraordinary richness. Some of the croppings, smelted out
upon a blacksmith's forge, yielded at the rate of $7,000 to $9,000 per
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ton. One of the lodes, the Green Discovery, is 18 inches to 2 feet wi(1o
at the outcrop. These claims have been eagerly taken up, and owners
::n·e very sanguine over the expected results of next year's operations~
The snow prevents active working in the winter.
There are hill, gulch, and placer mines all the way up Burnt RiYer
from Express Ranch. Coarse gold, worth $18 per ounce, is found on
the steep, high points from 20 to 50 feet above the river. aud the
whole country is full of quartz lodes, which have furnished the gold of
the alluvial deposits, but which are as yet, except in a very few locali.
ties, unknown and unheeded.
In Augnst, 1869, a rich placer field was discovered, (reported to yield
"$2 per shovelful of dirt,") on a small stream entering Snake Hiver, a
few miles below the mouth of Burnt River, :fifty miles southeast of Baker
City. During the excessively dry season, 30 or 40 men have "made
·w ages" on the bars of the Snake itself, where there is ordinarily too
mnch water to permit bar-mining.
Union district contains nothing of importance except the somewhat
celebrated gold mine of Colonel Ruckel. This is situated eight miles
east of B ak er City, on the eastern slope of a range of hills, overlooking a
large. interior basin, across which for many miles may be seen the gleaming, white, dusty line of the old emigrant road. The bills are usually
covered with bunch-grass; but this, at the time of my visit, had been
devastated by creeping :fires, giving to the whole landscape an inexpressibly desolate appearance. The little gulch which ·crosses the vein
or veins of this mine, and debouches into the plain belbw, is possessed,
however, of a goo~ spring, and presents, even in a dry season, some
touches of greenness. I believe the quartz lodes were discovered by
teamsters, tracing up the float-quartz found in the gulch, which was successfully worked as a plaeer for some years. There are a few other
locations, but nothing developed.
.
The world ngs are on two veins, or two parts of the same vein, called
respectively the Union and the Rocky Fellow, the prineipal mine,
shown in the diagram, being on the Rocky Fellow. The eourse of the
latter, which appears to be the main lode, is northwest and southeast,
along the east face of the mountain ; and its dip generally northeast,
but varying from 45° to 80°. The Union workings on the northwest
show that vein to eourse some 20° nearer east and west; and this course
would inevitably bring the two together. I think the vein exposed in
the principal mine includes both branches united into one vein. The
workings have not been conneeted so as to show the point of junction.
This vein varies in width from six inehes to twelve feet, averaging three
feet. The outcrop is pel'haps 600 feet or more above the great valley,
and a little more than 300 feet above the point in the foot-hills, where
the eompany's house is situated, near the spring. The ore is quartz,
carrying free gold, with a vei·y small proportion of sulphurets of iron
and eopper. Much of the quartz has a milky appearanee, and shows
green spots and stains, (not eopper,) like that of the mother lode in
l\1ariposa, California. The best quartz is banded, and full of dar4: spots
and seams. It is said to be pretty hard to erush, but to have yielded
for months more than $20 per ton. The position of the mine facilitates
opening by cross-tunnels, two of which have been run; the :first or upper
one 292 feet vertically above the house, cutting the lode at 105 feet from
its mouth; and the lower one, 122 feet above the house, cutting the lode
at 424 feet, and 190 feet vertically below the outcrop. The ground laid
open by these tunnels and the drifts shown in the diagram bas been
nearly exliausted. To the southeast the vein grows harder and poorer,
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and I believe there is little encouragement to extend the drifts in that
direction. To the northwest it apparently divides, and possibly the
Union takes the best part of it. The mos-!i promising direction for opeuI-

ing new grouml is therefore in depth, and a shaft has been ·sunk for a
new level below that of the long tunnel. The timbering throughout the
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works is good, and the tunnels and shafts give excellent ventilation and
perfect drainage. The new workings below tlte tunnel level are not
much troubled with water, as there seems to be for the small quantity
of water iu the hills a subterranean outlet to the spring at the base. On
the Union vein a shaft has been sunk 90 feet, and much quartz extracted
from drifts and stopes said to have yielded in the aggregate $30,000.
No machinery has been required in the main workings hitherto, except
the cars which transport on to the mouth of the long tunnel, where
it is dumped into wagons and hauled to the 12-stamp mill at Baker
City. Under these favorable conditions, the cost of extraction being
only $4 per ton, and the cost of hauling $4, the mine has yielded large
profits; but outside operations are said to have embarrassed the proprietor, and the property is now, I am told, iln-olved in litigation. Only
a few men were at the spot when I visited it, and the mill was standing
idle. This mine has every appearance of extraordinary value; but it
has been pushed hard for immediate revenues, and the result is, that
new ground must be opened before the former flourishing production
can be renewed. Its well-defined, persistent, and productive character,
and the fact that it is the only development of the kind, to my knowledge, in a county which, I am convinced, will hereafter take a high
rank in quartz-mining, led me to give it a careful examination. I trust
it will soon be worked again with vigor and success.
·

SECTION IV.-IDAHO .

. CHAPTER XXXV.
GENERAL REMARKS.

The boundaries of ·this Territory have been changed so often that a
description of the present lines may not be amiss.
Idaho adjoins on the north the British possessions; its western
boundary is formed in its northern part hyaline running along longitude 400 west, which separates it from Washington Territory, to a point
near httitude 460 north; from here it follows the course of the Snake
River to the neighborhood of latittlde 430 45', when it follows again the
line along longitude 400 west, to the intersection of the northern line of
the State of Nevada in latitude 42° north. Its sonthern boundary line
follows that latitude eastward to about longitude 340 west, where it
meets the. western boundary line of Wyoming. From this point north·ward the eastern line separates the Territory from Wyoming to near
latitude 440 west, and from here on it takes a northwesterly course along
the summit of the Bitter Root and Rocky Mountains to a point in about
latitude 470 40' north and longitude 39° west, and then runs along longitude 390 to where it crosses the national boundary line on the north.
The Territory adjoins on the east Wyoming, a small pf\.rt of Dakota,
and Montana. Its area is at present 86,294 square miles. The Territory is drained by the tributaries of the Columbia Hivet, the principal
ones of which are Clark's Fork in the north and the Snake Hiver with
its aftluents, the Olear Water, Salmon River, Payette, Boise, and many
smaller ones in the south. It is copiously watered and very mountainous.
The principal quartz mines arp, situated in the southwestern part of
Idaho, in Owyhee, Idaho, Boise, and Alturas Counties, the former taking
the lead. Placer diggings, more or less extensive and important, are
found in almost all parts of the Territory; the best known and most
prosperous ones are those of the Boise basin, those along the head-waters
of the Salmon -River, the Clear Water, and the Kootenay diggings.
Idaho, like most of the PacHic mining districts which depend mainly
upon placers..for their profluction of gold, has suffered severely from the
extraordinary lack of water during the present season. Indeed, it may
almost be said that there has been no season this year at all, so early
did the streams upon which the miners rely fail to supply water sufficient
for the ditd1es and sluices. 'fhere has been a little bar mining rendered
possible by the low water in the Snake, Boise, and other rivers; but I
ha.Ye Leard of nothing remarkable in the way of profits from this source.
Probably it has merel,y paid small wages to a few men who were willing
to adopt this method of occupying the time until either fall rains or
spring thaws should euable them to return to their more remnneratin~
· claims. This state of thi1igs is always favorable to 11ew discoveries.
The ac.tive and enterprising pioneers in the mining regions, when they
are forced to leave their regular employment, generally start out oil prospecting tours. It is actual economy to take a horse, a pair of blankets,
and a few supplies, and travel in tlw mountains for a few weeks, rather
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than remain in Boise or Idaho Cit.y, paying board and earning uotbing.
vVhen work slacks and trade is dull, the knowing ones begin to prophesy
n ew discoveries, and this will no doubt continue to be the case as long
as any considerable portion of our inland basin and Pacific slope remains
unexplored.
Another circumstance, favorable to such discoYeries, is the termination, in 1868, of a long and vexatious Indian war in Idaho and Eastern
Oregon. The bitterly hostile bands of outcast ShoRbones and other
tribes which infested the Owyhee, Powder nh·er, and Snake Valleys,
reudered it dangerous for small parties to traverse those regions, and
almost impossible for them to stay long in any one locality and pursue
the l_)eacefnl ·work of discovering and testing metalliferous deposits.
The vigorous and persevering policy of General Crook, who is perhaps
the best Indian fighter: in the United States Army, brought the war to
an end; and broke, I think form·er, the power of the savage enemy. I
re.gTet to see that some depredations have recently occurred in Idaho;
but in view of the overwhelming defeats and losses sustained by the
Indians during the Crook campaign I cannot believe that any serious
trouble will again arise in that quarter. At all events, a large area of
territory bas been open to exploration during the past summer, and prosprctors have doubtless made good use of the opportunity. J\iany of the
reports brought in by prospectors, under such circumstances, are no
doubt colored by the sanguine temperaments of the parties. Only hopeful men cau bear the fatigues and l1ardships of such expeditions. Their
glowing stories fall upon the ears of man~T who have for the time nothing
to do, and to whom a journey of a few hundred miles in the wilderness
is but a trifling labor, if not actualJy a pleasure. The merchants, also,
whose goods are lying on their shelves, unsold, by reason of the cessation of active mining operations, look with favor upon anything which
will create "a little excitement," and revive business. They can at least
send off and <lispose of a few wagon loads of otherwise unsalable merchandise, before the real value of the ue'' Eldorado has been <letermined.
l\laking allowance for all these sources of exaggeration and error,
howm er, I think some of the reported discoveries of the present year
in IdalJO will prove important. The diggiugs on Loon Creek have attracted much attention, and will probably profluce, this _year, considerable gold. And finallJ·, it must be borne in mind that all these alluring,
hut comparath'ely short-lived, surface operations are but preliminary to
the discovery and exploitation of quartz veins, in which Idaho is, I am
persuade<l, by no means deficient.
.Mr. W. A. Atlee, agent of vVells, Fargo & Co. at Boise City, estimates
the product of the Territory in gold. dust and bullion as follows:
District .

1867.

1868.

---------------------1--------1-----Placerville ______ . _. . . _: .... _... _................. ----- . -.. --- . - - .. -- .... ---.-----------CcnterYillc . _____ . ____ . _____ ............ . ...... - - - . - . -.- . . - . . --- . ---- . --- -.- . --.-- . --.

1~1r~gl~?~-:-:-:-:·: -:-:-:~-:-:-:-:-:::: :::::::::::::::::::::~~::: ::::: :~·: ::: :::::::: :~::
~~~tiA~l~::::::::::::
Other mines. ______ . ___ ..... ___ . ____ . ______ . __ . ___ .... _... __ . _. _____________ . ____ . _

:: :-.:-::::::::::::::::: ::::::::::::::::::::::-:-::::::::.:

$363,237
468,556
494,931
3, 001, 568
1, 048, 716
1, 000, 000
250, 000

1, 875, 000
497, 9!!2

TotaL ________ . __ .... ______ . __ . ____ _.... _; ___ . __ . ___ .. _____ . __. ______ _____ _ 9, 000, OvO

$340, 515
442, 443
522 604
2, !!61 : 213
1, 162, 782

1, 750,
400_,_000
(;, 0

1-

1, 875, 000
543, 4.>3

110, 000, 000

The same gentleman estimates the product for 1869 at $8,000,000-a
decrease of $2,000,000. My estimate for Idaho in . 1868 was only
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A7 ,OOO,OOO, instead of $10,000,000; and I am still reluctant to admit so
great a difference, though the express agencies are better anthoritiPs
than that on which I was then obliged to depend. I haYe reduced .l\Ir.
Atlee's figures for 1869 to $7,000,000, on the strength of my own observations concerning the enforced inactivity of the placer miners duripg
a great part of the· season, in many of the most important aud hitherto
productive camps. These localities will revive again the comiug season,
which promises abundance of water.

CHAPTER XXXVI.
OWYHEE COUNTY.

The mines of this county have been repeatedly described in official
reports, and I therefore confine m~7 self to a condensed statement, mainly
in tabular form, showing their condition in July, 1869, and the production for the year closing at that date. The shipments from these districts amounted in 1867 to $1,ooo,ooo, and in 1868 to $1,400:000. This
was not equally distributed among different months, however, for the
year ending June 1, 1868, showed a production, according to the assayers' reports~ of $1,590,378. The year ending July 1, 1869, as shown in
the annexed returns, gives $1,059,500, and the calendar year, 1869, for
which I have not received full returns, will probably give not far from
the yield of 1868. Good authorities expressed in January the opinion
that the production of 1869 would be $2~500,000; but this anticipation
was not realized. Prominent among the causes of disappointment was
the sudden collapse of the Rising Star mine in Flint district, and the
continued poverty of the Poorman in Silver City district. I give, in
addition to the tables, a few diagrams· of important and well-opened
· mines, as occupying less space and at the same time giving a clearer
notion than verbal descriptions.

•
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Return of the production of golcl anclsih·e1· in Owyhee County, Idaho Territory, for the year ending July 1, 1869, 1'ej_Jortccl by John M. A clams.
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Total production, $1,059,500.
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Remm·ks.-These mills are all wet-crushing and amalgamating Wlth the exception of the Rising Star and Black's, which arc dry-crushing, roasting, and chloridizing, and the
Iowa, which uses Dodge's crusher and grincler.
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Vein courses north and south, (north is to the right hand in the section,) and dips 70o east, varying in width from one to fourteen feet. It
will be seen that there are three distinct openings, unco~ected with each

ALLISON MINE, OWYHEE DISTRICT.-Scale, 100 feet to the inch.

other. Of these the northernmost belonged to one party, and the principal stopes, with the shaft and tunnel on the extreme left, to another. The
whole ground is now consolidated~ and the mine leased to the Owyhee
Company. The deepest shaft is 155 feet below the surface. It exposes
a large body of low-grade quartz on the foot-wall. At the bottom two
feet of good quartz ($150 per ton, mill value) come in suddenly on the
hanging wall. At T, a eross-tunnel, 72 feet long, cuts the vein. At the
mouth of the shaft at the extreme left l>egins the upper tunnel, of which
the dump only is shown in this section, and continues southward on the
evin 240 feet, carrying, it is said, fine ore at the further end. .A is the

MouNING STAR MINE, OWYHEE Dts'l'RIC'l'.-Scale 1 100 feet

to the inch.

stoping of the original .Allison Company, from the cross-tunnel T. S,
S', are the stopes of the Lincoln Company, of Rhode Island, which sue-
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ceeded to the ownership. At S, above the upper level, the vein was one and
·a half foot wide, and t.he ore worth $60 to the ton; at S, above the se:eond
·1 N 11 H..Lnos.
level, the vein was 14 feet wide,
but the quartz was worth only
$10 per ton; at s~ below the
second level, there were two .
veins, each one and a half foot
H + - - - - ' - - - - i - - - 1 ~ wide.
The ore yielded $60 per
~ ton, (assays, of course, higher.)
] The lowest level, connected with
.---4+---+----t-----t 8 the north shaft, now carries ore
,. . at both extremities, and a large
~
~ bo<;lyofreservesmay beconsidft-----nr---t---+----1 o ered as almost opened.
The
~ ore of the Allison contains an;a timonial sulphurets, with a litr++i----+*----+-----:---1 ~ tle iron pyrites, &c., in very
] white quartz gangue. It seems
s to me to resemble strongly
e ~orne of the Reese River ores .
~1) It is to be hoped that the
~ Owyhee Company, now work~--*+--~H+---+-tt---J---+---1 ;9 ing the mine, will succeed in
·; retrieving by it the disappoint~ ments· occasioned by the fineg. tuating condition of the Poor~ man mine.
·
":n Vein courses north 4° west,
-1+----++1---+---l ·§ (north is on the right hand in
~ the section,) and dips 7° west;
': country rock, granite. At the
--++----+t+----1----1 ] lowest workings the vein is two
1i feet wide, and of fine quality,
E-t say $200 rock. The ore of this
~d-b'-----l· -==----~ .g mine is characterized by green.s ish stains. It contains sul:S phuret of silver, &c. Peculiar is
.s its proportion of gold. The
't3 bullion is worth $2 50 per
~
$ ounce. The length of the claim
~- is 800 feet.
The location of the
i different stopes, S, indicates the
1 distribution of rich ore. The
~ stope above the upper level is
~ 40 feet high by 100 feet long.
~ This
mine contains much
~ ground which could e'asily be
~ opened with the second level,
seeuring abundant reserves.
The upper level extends 75 feet
further south than is shown in
the diagram.
Poorma.n Mine.-This property belongs to the Owyhee Silver }fining Company. Full descriptions
of the vein, the ores, &c., together with st.atistics of the yield in earlier
periods, will be found in Mr. Browne's report for 1867, and my own for
•
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:1868. I shall content myself here with a diagram of the workings, whicll
will illustrate former accounts.
The reports from this mine have been anything but satisfactory during
the greater part of the year. The above diagram indicates the extent
of the workings, and the locality of the two gre~tt chimneys from which
the enormous yield of the mine in former years has been produced. As
these bo<lies appear to dip northward on the vein, it seemed to me likely,
on personal examination, that a third line of deposit might be found. in
the unexplored ground to the south.of the lower workings. This belief
was strengthened by numerous indications, which I will not here discuss, especially the occurrence in the tunnel, near its mouth, of a mass
of rich ore, which seemed like the upper extremity of a larger body, or a
chain of deposits. Since my visit a winze has been sunk from the lower
level south into a body of fair milling ore 50 feet, thus corroborating
to some extent the views I had formed. The vein appears to take a
sudden turn, and dip about 60° to the east. The prospects of the company are considerably improved by this discovery, and as the mHI,
running machinery, roads, and other facilities are now in good working
order, and no expensive litigation rests upon the enterprise, it mrty be
expected that the stockholders will profit by future production to a larger
extent than heretofore.
Golden Chariot and Ida Elmore.-J:.n regard to the first mine I take the
following from a recent report upon the property by Mr. William Ashburner, mining engineer:
The length of the claim upon the vein is 750 feet, and it is part of what
was formerly known as the lda Elmore, the northern portion of the claim
being still worked under this name.

THE GOLDEN CHARIOT AND IDA ELMORE.

The vein runs very nearly north and south, with a, steep inclination to
the east. It is encased in a hard granite, and varies in width from one
to four feet.
The ore taken from the mine is exeeedingly rich. It consists mainly
of quartz associated with free gold and silver and sulphurets of silver.
It yields in the mill from $125 to nearly $200 per ton; the yield for December, 1868, having been at the rate of $190 74, and that for January
following $154 08 per ton.
The Ida Elmore Company, whose works adjoin those of the Golden
Chariot on the north, and which is raising ore in every respect identical
with that produced by tbe Golden Chariot, ran a 10-stamp mill daringthe last year for ten months, upon rock which averaged during this
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whole period $148 per ton. The owners of this mine assure me tbnt
their gross production, since the autumn of 1867, has been in the neighborhood of $1,000,000.
The Golden Chariot mine is wodced through a shaft 250 feet deep,
sunk upon the vein 105 feet south of the northern line of the claim.
'l'lle first level is 4 7 feet from the surface, and has been run north to the
ltla Elmore line, and south 159 feet, at which point the ore bec.ame of
an inferior quality, and work was suspended. Above this level all the
ore has been remoy·ed to the surface.
The second level is 100 feet below the first, or 147 from the surface.
North of the shaft, on this level, nearly all the ore has been worked out
to the Ida Elmore line, leaving about 75 tons, which will be removed
early in March. South of the shaft the drift has been extended 209 feet.
through ore which was of excellent quality most of the distance. Stopes
have been raised from this level toward the one above, and it is from
this portion of the mine that most of the ore is now being taken. The
vein at the southern end of this drift was 16 inches ·wide, and work will
be continued in this direction until the end of the ore shoot is reached.
It will be seen by an inspection of the accompanying map that the
shoot is at least 50 feet longer on this level than it was on the one above.
The shaft ha.s been sunk 104 feet below the second level, and drifts
have been started from the bottom both north and south. The vein <tt
the southern end of the drift is fully 3 feet wide, aud the ore excellent,
while at the eud of the northern drift it is about 32 inches in width.
As soon as stopes can be opened in these drifts, the work of si uldng
the shaft will be continued.*
The accompanying map of t4is mine shows the extent of the underground works as they existed at the date of my examination. Above
the first level all the ore has be@n removed for a length of 265 feet.
Between the first and second levels north of the shaft, there is a block
of ore standing which will furnish about 75 tons. South of the shaft,
above this same level, there are about 1,125 tons remaining.
Below the second level, and down to the bottom of the shaft., the vein
has been explored on two sides, and partially on a third, and there are
no indications which would lea.U me to suppose tbat the drifts which are
now being driven north and south will not develop ore equal in value to
that found above. The second level passed through excellent ore iP
both directions; the shaft has explored the vein l04 feet below the
stopes; the appearance of tile lower drifts is very satisfactory, as exposing ore of more than average width; and finally, the Ida Elmore
shaft, which has been sunk 50 feet north of Golden Chariot line, about
30 feet lower than the shaft of this latter company, shows at the
bottom, as I understand, the vein as being of good width and carrying
excellent ore. While I entertain no doubt of the truth of this statement, I was unable to verify its accuracy by my own observation, as
there were several feet of water in the shaft, and the sides were being
timbered. I was able, however, to examine ·a point 54: feet down, which
would correspond to a level 24 fe~t above tile bottom of the Golden
Chariot shaft, and there saw the vein of more than average width, and
carrying ore equal to any that has been taken from the mine.
If we now assume the length of the ore shoot on the third level of the
Golden Chariot t,o be no greater than it has already been found in the
one above, and that the vein preserves the same average width, the
block of ground will yield more than 4,000 tons, or enough for thirteen
*Recent a.dvices from the mine state that this work ha& been already commenced,
aad that there is a great improvement in the appcanmce of the vein in the shaft.
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months' work at the present rate of production, after all the ore aboYe
the second level shall have been exhausted.
The ore derived from this mine is bting milled by the New York and
Ow~·hee Company, at a price which varies from $16 to $20 per ton,
according to the richness of the rock. The work perfor•ned l>y this
company is excellent, and the results compare most favorably with those
obtained by any other mill in the country. The tailings assay only
from $8 to $13 per ton, or from seven to eight per cent. of the original
contents of the ore.
The monthly product of this mine at present varies from 300 to 325
tons, and the total expenses, including mining, milling, transportation
of ore from the mine to the mill, a distance of 2i miles, and all deadwork, are from $15,500 to $17,000 monthly.
These expenses, when applied to the ton of ore, appear high, but it
must be borne in mind that the vein, though rich, is narrow, the country
rock is hard, and labor costs quite as much in Idaho Territory as in any
of the more recently discoYered mining districts of Nevada. Giant
powder is used with great advantage and success in this mine in sinking
the shaft, and will be, I am told, employed in the stopes. If so, an
economy of probably not less than twenty-five per cent. can be realized
upon the cost of mining.
The mine is provided with all the machinery necessary for successful
working. The hoisting works are powerfu-l, and amply sufficient for the
present working and future development of the property. No difficulty
is experienced from water, as the mine is comparatively dry. All the
buildings are new and substantial.
The Golden Chariot has paid dividends to its stockholders during the
greater part of the year, but I have been unable to learn the gross
amounts of production, expenses, and cliYidends. The only items which
have come under my observation are the bullion product for January,
February, and October, 1869, which have been respectively $45,630 8o,
$43,027 24, and $31,205.
Tile Owyhee Avalanche, February 9, has the following review of the
mining fields:
While on a tramp over the War Eagle mountain last Tuesday, we called at the Golden Chariot mine. The main shaft is now nearly four hundred feet deep, showing a
vein from two to three feet in width, richer than ever in silver, but with a less proportion of gold than nearer the surface. Most of the ore now worked is taken from the
fourth level, both north and south of the sbaft. The vein is large and immensely rich
north, and shows good average pay south. Considerable fine ore is also being taken
from the third level. After sinking about sixty feet deeper, anotber level will be
worked, which will furnish large quantities of quartz for an indefinite long time. A
steel wire rope is used for hoisting purposes, and is welllike!l. The engine-room, blacksmith shop, carpenter shop, and ore-house are conveniently arranged and are kept in
perfect order. A chief feature of the establishment is the most excellent ventilation
of the mine. A superabundance of fresh air is forced through a large pipe to tbe lowest depth of working, by meaus of a machine attached to the engine, and works admirably. Ore continually rattling down in the shnte, and teams busily engaged in
hauling it away, presents a scene of activity that augurs well for the business prosperity of the camp.
North of the Chariot some thirty or forty yards are tbe works of the Ida Elmore.
The new engine-house and appurtenances are of the most substantial kind and approved order. The waste dump is the best in the country, and will afforu unlimited
facilities for many years. \Vtth :Mr. Schmidt for our guiue, we explored the various
stopes, tunnels, and shafts, aud everywhere observed evidence of the far-famed and
well-merited richness of the Ida Elmore. The greatest depth to which it ha:> been
worked is 407 feet, where the vein in size and quantity resembles that o: the t~hariot,
except the quartz is softer, and consequently easit~r worked. It does not take lll:l~h
more _than half the number of hands to supply the company's mill with ore us when
workmg nearer the surface, where it was harder. As in the- Chariot, most of the rock
is taken from the fourth level, although work is also actively going on in tbe third.

H. Ex. Doc. 207--16

I
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The main shaft will be put down about twenty feet further, and then stoping will commence in the fifth level. The deeper the mine is worked, the wider and more regular
docs the lode become, and, as is characteristic with other mines in Owyhee, the gold is
displaced by silver, affording better average pay.
A fierce snow-storm on the mountain prevented us from seeing a number of other
mines, from which we hear good reports. Good pay rock is being taken from the Home
Resort, discovered by the unfortunate suicide, Chauncey. Judge W. R. McDaniel and
party haye leased the mine with a good prospect of making it pay, as the ore is rich in
goTld.
· down 220 £eet, an d IS
. yw
. ld'mg s1'I ver ore scarcel y m
. £erwr
. m
.
he Baxter s h a f t IS
richness to any in camp. vVe were shown a large piece of quartz, recently taken
out, all sparkling with ruby-silver. The Corduroy mine is worked l1y contract.
Quite a sensation has. been produced by a rich strike just made. The same may be
said of the Peck & Porter, which is being actively worked. A mill will be erected
early next !:lummer in the gulch close to these mines. Mr. Peck is engaged in getting
the Potosi in shape for extensive working. Besides the mines above mentioned, the
Poorman is being worked as usual. vVork is also progressing in the Empire, near Woodstock. The Sands Brothers are engaged in prospecting a discovery made on the mountain, northeast of Fairview, last fall-said to be rich. It is rumored that the Crane &
Driggs will be re-opened the coming spring. The Surplus Oro Fino will be worked
again soon. This, in connection with the Oro Fino, will make things lively again in
that vicinity. Taken all in all, nearly as much work is now going on in our mines as
at any period during the last two years. From present prospects, the bullion shipments during the coming summer will be much greater than at any other period in the
history of Owyhee.
Placer mines.-There will probably be eight hundred men employed in the placer
diggings at Owyhee next spring. Men who have. become tired and disgusted with
hunting after a big thing, are now satisfied to work claims that will pay fi·om four to
ten dollars per day to the hand, and plenty of snch placers exist in this county. The
Wagontown diggings ex~end for twelve miles along Jordan Creek. The prospects obtained will justify working as long as water lasts. Then there is Blue Gulch and others
in the vicinity of Boonville, that in many places yield excellent pay. Jacob's Gulch is
not half worked out yet, and will continue to sustain its wonted reputation for big
nuggets. The Florida Mountain ditch is completed, and as long as the water lasts the
rich mines, hitherto untouched, on the northeastern slope of the mountain, will be
worked to advantage. The placers at the head of Slaughterhouse Gulch will also receive attention, and a large quantity of ground will be worked on Sinker Creek and its
tributaries. From careful consideration, we confidently believe that the coming spring
will usher in a great revival of the placer-mining interests of our camp; the gold dust
produced will materially add to the circulating medium and benefit the channels ot
trade.

The celebrated Oro Fino mine was entirely closed, on account of litigation, at the time of my visit, as it had been for a long time. The
Surplus Oro Fino, herewith represented, was the only part of the ground
to which I was able to obtain access.
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SURPLUS 0HO FINO MINE, OWYHEE DISTRICT.-Scale 100 feet to the inch.

The ground to the right (south) of the dotted line is that of the Oro
Fino. The whole length of the Surplus Oro Fino ground is 418 feet.
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The stopes S have been highly productive, and the reserves are still
valuable. This property should really be consolidated with the Oro
Fino, which would then be perhaps the most magnificent mine in this
magnificent district. The Oro Fino vein, from its great size (3 to 14
feet) and regularity and uniformity of value, ($4:0 to $45,) has been called
the master-lode of the group in which it is situated, comprising the Ida
Elmore, Golden Chariot, &c. This vein certainly offers a fine mining •
ground, and it is to be regretted that legal complications have, for several years, kept these valuable mines from being worked. During the
latter part of the year 1869, I learn the Oro Fino was worked under
some temporary arrangement.
The mill of the Owyhee Company is in excellent condition and skillfully managed by Mr. John M. Adams, the first graduate, I believe, of
the Columbia College School of Mines, in New York.
This mill has twenty stamps weighing a little oYer 650 pounds each,
drop 9~ inches, speed usually 68 per minute, punched screws, 144 holes
to the inch. There are also 10 Wheeler pans, 6 Varney pans, 8 settlers,
4 agitators, a 6 horse-power Blake's rock-breaker, 1 lathe, and 2 Hungerford's concentrators. These are all run with one engine, actually
generating, under 95 pounds pressure of steam and 56 revolutions per
minute, 85 horse-power. The mill, as will be seen by the table, is supplied principally with ore from the Golden Chariot and Poorman.
These differ greatly in hardness. The mill will crush 45 tons of Poorman ore in 24 hours, but only 30 tons of Golden Chariot, the same
machinery being run in both cases, except that the rock-breaker is
required for five hours per day to reduce the Golden Chariot ore to
egg-size. In practice, there is an occasional stoppage of a battery
(5 stamps) for setting, &c., so that the average duty is not over 40 tons
of Poorman, or 28 of Golden ClJariot. In the former ca-se, 6~ cords of
wood per day are consumed as fuel, and the engine easily drives all the
machinery; in the latter, 7-! cords are required, and the engine is scarcely
adequate to its work, or at least is taxed to its full capacity. The difference in the strain is partly in the breaker and partly in the pans,
where the greater amount of hard quartz in Golden Chariot ore causes
increased friction. Each Wheeler pan requires on an average 2.8 horsepower, and receives at a charge 900 pounds of Golden Chariot or 800
pounds of Poorman, the latter needing to be mixed with more water
than the former. Each Varney pan requires about 2.7 horse-power and
receives 800 pounds of Golden Chariot or 700 pounds of Poorman. The
total of 85 horse-power from the engine may be divided as follows, friction, &c., being included :
Horse-power.

20 stamps__ ____ ______ ____ ____ ______ ______ ____ ____ ____ ______ ____ ____ ______ ____ 20
10 vVhceler pans ____ . ____ . ___________ . _________ ______ ____ _______ ____ ____ ____ 28
6 Varney pans ______ . _. _________ . ____ .... __ . _____ . _____ . ____ .. _.. __ . ____ ____ 16
Pumps ...... __ ---- .. ____ .•. _______ .. ____ .. ____ . __ --··--___________________
5
8 settlers . ________ . ______ ____ ______ _________ ______ ______ ______ ____ ______ ____ 7
5 agitators. _____ . ____________________________ . ________________ . _________ ____ 2t
2 concentrators . _.•... __ •... __ • _.. _____ . ___ . _ . _... _. _________ ... -- . -- .. - .. -t
Rock-breaker . ___ . ___ ... __ • _.... __ .. __ . __ . __ . __ . ____ .. ______ . ________ . __ . _ 6
~

Total. _________ . _. _______ .. _____ .. _________________ . _______ . __ : ____ . ___ 85

Theoretically, 20 stamps of 650 pounds, dropping 9-k inches, 63 times
per minute, would require a little over 2l horse-power, even apart from
friction and weight of gearing, but the accumulation of ore in the mortar decreases the height of fall somewhat and leaves the above estimate
pl'actically correct.
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·Exhibit of proclucin!J mines in Owyhee Count!/, Iclaho :territory, on Jtdy 1, 1869, 1'e]Jortcd by John M . .Adarns.
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Golden Chariot .... Golden Chariot Mining Co. Lode .. N.&S. 800 cast.

750

3, 300

soo cast

\Vest ...
7oo wrst
soo cast

§ ~.t>

~
......

zt?:l

Ul

~

z

Ida Elmore ........ Ida Elmore Co ............ Lode .. N.&S. soo east.

N.&S
N.&S
N.&S
N.&S.

....<

p.,

-<lj

Tons.

N.&S soo east
N.&S. I•:ast ....
N.&S soo cast.

...,

'"dQ)p
eh~

Q)

~

Poorman ........... Owyhee Mining Co ....... Lode .. N.&S. soo west

't:l<O

..... 00

~Q.)M

Mills.

ol

.§
I/cct.
1, 350

Baxter ............. Pcrsom:tl .................. Lode ..
Pauprr ............ Personal .................. Lode ..
Oro .Fino ........... Oro Fino and Morniug Star Lode ..
G. aml S. Mining Co ....
Peck & Porter ..... Personal .................. Lode ..
Silver
Cord Mining Co .... Lode ..
Silver Cord ........
Potosi ............. Personal .................. Lode ..
Rising Star ........ Rising Star Mining Co .... Lode ..

..
.....

!:(1

~.!3.,;

:::

§s

•.....t•P"'<<

c;

§<3

ol

~

Q

t+::..
t+::..
c

Granite ......... Feldspar, quartz, and calcspar, hard.
Granite ......... Feldspar, quartz, and calcspar, hard.
·
1, 650 Granite ......... Soft, feldspar, kaolin, qu'tz,

800
800
1, 000
600
600
1, 000
1, 000

=d•pac.
Granite ......... Soft,
quartz ancl feldspar .. I
Granite ......... Soft, quartz and feldspar ..
Granite ......... Hard, feldspar, quartz ....
Granite .........
Granito .........
Granite & diorite
Granito .........

Hor<l, quact, ............ ·1

Smno as Poorman .........
Calrspar· and quartz . __ ...
liard, quartz, argcntiferous gray copper oro.

tj

3, 361 $101 50

Ida Elmore .. ..... $341,000

115 00

3, 650

46 00

Sinker mill, Owy- 380,000
hee mill.
Owyhee mill ...... 170, 000

300
40
375

33 00
30 00
37 50

Sinker mill. ......
Owyhee mill. .....
fsundry ...........

48 01

90
GOO

160
1, ooo

I

30 00
38 00
90 00

~~~!ci~ -r~iii ::::::

Sundry .... .......
Hisiug Star .......

10,000
1, 200
14,000
4, 300
18,000
6,080
90,000

Remarks.- Tho veins of this district have a general north and sunth course, aml are nearly vrrtical in clip. The Oro Fino mine Jms hall srYeral thousand tons of oro worlwll,
ayeraging $100 a ion, but dul'ing the past year the mine when worked proved less productive, though of good width aml with well-defined walls.
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List of mining clai'rnB in Owyhee County, Idaho Territory, on July 1, 1869, 1·eported by John M. Adams.
rn

..

~

Name.

Owners.

~

Course.

Dip.

~

Peck & Porter ......... .
Silver Cord ............ .
Potosi .......... : ...... .
Rising Star* ........... .
.Allison ................ .
Morning Star .......... .
Conluroy ..
Whiskey ............. .
Whiskey Gulch ....... .
llome Ticket .......... .
Reel Jacket ............ .
Leviathan* ....... ! .... .
Twilight* ............. .
Astor* ................ .
Pompeii* .............. .
Cloud* ................ .
Pickens & Edwards* .. .

Ida Elmore Co ............... .
Golden Chariot Mining Co ... .
Owyhee Min~ngCo ........... .
Private parhes .............. .
Private parties .............. .
Oro Fino and Morning Star G.
and S. Mining Co.
Private parties .............. .
Silver Cord Mining Co ....... .
Private parties .............. .
Rising Star Mining Co ....... .
Allison Co ................... .
Oro Fino and Morning Star G.
and S. Mining Co.
Private parties .............. .
Private parties .............. .
l'rivate parties .............. .
Private parties .............. .
Private parties .............. .
Private parties .............. .
Private parties .............. .
Private parties .............. .
Private parties .............. .
Private parties .............. .
Private parties .............. .

Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..

s...

~dj

Country rock.

Vein matter.

Oro.

N. and S.
N. and S.
N. and S.
N. and S.
N. and S.
N. and S.

East .......... .
East .......... .
West ......... .
East .......... .
East .......... .
East .......... .

N. and S. East .......... .
N. and S . \Vest ......... .
N. and S. East .......... .
~-and S. East .......... .
N. and S. Nearly vertical
N. and S, Nearly vertical
N. and S.
N. and S.
N. and S.
N. and S.
N. and S.
N. and S.
N. and S.
N. and S.
N. ancl S.
N. and S.
N. and S.

Nearlyverti.cal
Nearlyvertical
Nearly vertical
Nearly vertical
Nearly vertical
Nearly vertical
Nearly vertical
Nearly vertical
Nearly vertical
Nearly vertical
Nearly vertical
* Flint district.

p.

Feet.
1, 350
750
1,650
800
BOO
1, 000
600
600
1, 000
1, 000
2, 400
BOO

BOO
BOO
1, 000
600
1, 200
1, 000
BOO
BOO
3, 000
800
600

~-~
::SP.,
~.0

A

0

Ida Elmore ............ .
Golden Chariot ........ Poorman
Baxter ................ .
Pauper ................ .
Oro Fino ............ ···

Q;l<:l

..s.-d

.... 0

..Cl

Lode ..
Lode ..
Lode ..
Lode ..
Lode ..
Lode ..

..

.

·~.~
1':1 o;

Hard, quartz and spar ..... .
liard, quartz and spar ..... .
Soft, decomposed ........... .
Soft, decomposed ........... .
Soft, decomposed ........... .
Hard, quartz and spar ..... .
Hard, quartz and spar ..... .
Soft ........................ .
Quartz and spar ........... .
Quartz, hard ............... .
Hard, quartz ............... .
Quartz and spar ........... .
Hard, quartz and spar ..... .
Quartz ..................... .
Quartz ..................... .
Soft, quartz and spar ....... .
Hard, quartz ............... .
Hard, quai·tz ............... .
Hard, quartz ............... .
Hard, quartz ............... .
Hard, quartz ............... .
Hard, quartz ............... .
Hard, quartz ............... .

0
0

Docile ....... . $101 50
Docile ....... . 115 00
Docile ....... .
46 00
Refractory ... .
33 00
30 00
Docile ....... .
37 50
Docile ....... .
Docile ....... .
Docile ....... .
Not very docile
Refractory ....
K ot very docile
Free working.
Not very docile
Docile ....... .
Docile ....... .
Docile ....... .
Docile ....... .
Refractory ... .
Refractory ... .
Refractory ... .
Refractory ... .
Refractory .. .
Refractory ... .

4B
30
3B
90
70
70
100
40
30
60
50
100
100
100
100
100
100

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

z

t::l

1-4

1-:3
1-4
0

z
0
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There are about 1,300 claims recorded, 500 being discovery claims.
On some of them considerable work has been done, and some have paid
well. The veins in Flint district will average four feet in width, and a
few have been found 20 feet wide, with one or two pay streaks in them.
The predominant mineral is argentiferous gray copper, associated with
much iron and copper pyrites. Stibnite and the antimonial and arsenical sulphurets of silver also occur in this district in considerable quantity. Such ores cannot be worked by wet crushing and direct amalgamation, as is the case in the Silver City district. The veins of the latter
district are, as a rule, small, though the .Allison is in places 12 feet wide.
The ore contains :fine gold, native silver, simple sulphuret, and chloride of
silver, with occasionally stephanite, a little iron and copper pyrites, some
binoxide of manganese, and ruby-silver. With few exceptions, the ores
of this district are very docile, yielding by wet crushing and pan amalgamation ninety per cent. of the pulp assay. The .Allison (containing
more than the usual proportion of ruby-silver) yields seventy-five to
eighty per cent., and the Morning Star and Potosi se\Tenty-:fi.ve per cent.,
but the Baxter ore contains so much antimonial sulphuret that only fifty
per cent. of the assay has been realized from it by wet working.
Estirnate of costs of mining and t·educing ores in Owyhee County, Idaho Tertitory, reported
by John M . .Adams, mining engineer, July 1, 1869.
Population of county : Twelve hundred.
Wages of first-class miners: Five dollars in gold per clay and board themselves.
Wages of surface laborers: Four dollars in gold per day and board themselves, or
two dollars and fifty cents and board.
Cost of lumber: Fifty-five dollars per thousand.
Cost of mining timber : Ten cents per foot.
Cost of common powder: Twenty-four cents per pound.
Cost of giant powder: One dollar and twenty-five cents per pound.
Cost of quicksilver: Seventy cents per pound.
Cost of freight from ·winnemucca : Four and a half cents per pound.
Cost of fuel, red fir, mahogany : Eight dollars in currency per cord.
Cost of ten-stamp mill, California pattern, including freight, erection, &c. : Fifteen
thousand dollars to twenty thousand dollars.
Cost of twenty-stamp mill, freight, erection, &c. : Forty thousand dollars to fortyfive thousand dollars.
Minimum mining cost per ton of ore : Six dollars per ton from fourteen in ledge ;
seventeen dollars and fifty cents and eighteen dollars, includibg prospecting.
Mine from which this is reported: Poorman.
Character of rock at that mine: Granite walls, ledge matter soft.
Depth of mine: Five hundred feet; width of vein one inch to four feet; in bonanza,
one and a half to four feet.
Maximum mining cost per ton : Thirty dollars, including all work.
Mine from which this is reported: Golden Chariot.
Character of rock, &c.: Granite wall; vein extremely hard; average width eighteen
inches.
Depth of mine : Three hundred and thirty feet.
Minimum reduction-cost : Ten dollars per ton.
Name of mill and number of stamps: Owyhee Company Mill; twenty stamps.
Character of process employed: Wet crushing and amalgamation.
Maximum milling cost: Forty dollars per ton.
Name of mill and number of stamps: Rising Star; thirty stamps.
Character of process employed: Roasting, chloridizing, and amalgamation.
Average mining cost per ton: Twenty dollars per ton.
Average milling cost per ton: Twelve dollarsJ without roasting.
Average yield of ore : Eighty dollars per ton.
Remarks.-The amount of prospecting for these mines has been limited. Much surface prospecting for the veins has b een carried on, and some 1,300 claims arc recorded,
bnt the amount of capital expended in developing and prospecting the mines has been
very small.

South Mountain district.-The mines of this district were discovered
during the latter part of 1868, and are therefore comparatively new. They
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are situated about twenty-two miles south of Silver City and twelve
miles from l!'lint district. The country rock is granite and limestone.
The Original, 44 feet wide and. striking southeast and northwest, the
Galena andYoung A1nerica are the principal lodes. The ores are galena,
argentiferous gray copper, copper pyrites, &c., and assay from $21 to
$~50 in silver to the ton. The mines have caused considerable excitement, and are being opened. They are too little developed, however,
to permit of a detailed description at present.
A vein of bituminous coal has been discovered on Reynolds's Creek,
two miles northwest from Ritchie's place in Owyhee County. A tunnel
has been driven into the vein, which is now 30 feet in. It exposes a
thickness of 12 feet of good coal. This discovery is of the utmoRt importance for the Owyhee mines.

CHAPTER XXXVII.
ALTURAS COUNTY.

In the districts visited in this county in June, 1860, so little active
mining: was at that time going on that a general description will cover
the ground. Speaking of districts, it should be mentioned that
most
the territorial legislature has prescribed laws governing the location and
possessory title of quartz lodes in the Territory, excepting rules and
regulations for four northern counties, which the miners are allowed to
provide for t~emselves. One provision of the territorial law is, that the
mining records shall be kept at the county seats by the county recorders.
Each county is therefore in fact a single mining district; but for con venience the miners adopt local distinctive names for different discoveries
or camps within the counties.
Rocky Bar district is ninety miles northeast from Boise City, upon a
tributary of the South Boise River. A town in the heart of the district,
bearing the name of Rocky Bar, is the county seat of Alturas County.
::\lines were first discovered here in 1863. The lodes are auriferous
quartz, generally carr,ying considerable iron sulphurets, and incased in
granite. A considerable number have been discovereu and located.
'fhey are generally small, ranging in width from a few inches to three
feet. Some of the smaller ones are quite rich, paying well when a few
men are employed to p.x tract the ore a.nd work it by arrastra; but efforts
to work upon a more extended scale have not proved continuously successful. A few arrastras were running in June There are three stamp
mills in the district, belonging to the Idaho Confederate Star and Pittsburg Companies. They were all standing idle.
The Idaho lode, which has been the leading one in the district, was
worked some three years, and a large amount of or(j extracted anu
milled, part of the time with profit. It was afterwards sold to au eastern
company, who are not now working it.
Tllere have been placers in this district of considerable productiYe
value. The best of them have been exhausted, but others are still
\Yorked to a limited extent.
Red Wa~·rior district is some two miles west of Rocky Bar, anu likewise possesses a. considerable number of locations, npou most of which
there has not been sufficient work done to determine tlleir true character and Yalue. There is one active mining company, the Wide West,
which has a lode of quartz bearing free gold, together with a considera-

of
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ble amount of pyrites, the gold and iron appearing, however, to be quite
independent of each other. The strike of the lode is a few degrees east
of north, and the dip 850 west. This vein is from two to five feet witle,
well defined, ancl incased in granite. The ore gives a milling return of
$:1:0 per ton. The mine is worked through a tunnel, having backs sufficient to keep the mill running three or four months. A second tunnel,
100 feet lower, had nearly reached the lode at the time of my visit,
and is reported by the superintendent to have since cut it, developing good ore. Connected with the mine is a 10-stamp quartz mill,
run by steam-power. This mine is owned in New York, and superintended here by J\Ir. John l\'lcN ally. It is particularly noticeable for the
intelligent and energetic manner in which it is opened and worked. The
same good management extends to the mill, with the necessary arrangements for saving gold. The examph~ thereby presented of a profitable
mine justifies the opinion tllat in the same district and neighqorhood,
under equally judicious control, other similar enterprises might achieve a
like success.
There are two other mills in Red Warrior-the Victor, with twelYe
stamps, three :Moore's grinders, and steam-power, a.nd the Farnham,
with ten stamps and steam-power. Through the failure of the first proprietors, both of these, together with their mining locations, have passed
into second ownership, and are now idle.
There are a few placers still being worked, but most have been exhausted.
Y~tba district was discovered soon after Rocky Bar, and is situated
some sixteen miles north of east of that place, upon the Middle Boise
and Yuba Rivers. The only active company in the district is the .i\fonarch, an organization of Northern Indiana, having a claim of 1,400
feet upon the Atlanta lode. This lode is quartz, incased in gra.nit~,
with a .strike of 7DO east and dip of soo to 850 nortll, where I could
observe it.
A ravine crosses the Monarch mine some 300 feet from its west end.
The eastern portion rises some 200 feet in vertical height above the bed
of the ravine. The first development made was from near the center
of the location by driving east upon the outcrop i.nto the face of the llilJ,
where a small seam of good ore was found. This was extracted from
the drift up by overhand stoping, and that part of the mine was then
allowed to cave.
The developments at the time of the visit of Mr. P. S. Buckminster,
to whom I am indebted for this account, were a drift commencing some
73 feet east of the ravine, and running east upori the lode some 125 feet.
At this point the drift forks, one branch bearing a little to the right,
the other to the left, and both extending some 75 feet further. Neither
drift has developed any selvage or country rock, and as there are 15 or 20
feet of q nartz between them at their ends, the lode is shown to be quite
wide at this point. The right hand drift shows in face, and along its top
for some distance, a very rich seam of ore, from one to four inches wide,
composed of native silver, silver glance or sulphuret, and antimonial
silver, (apparently pyrargyrite,) comparathrely little quartz being intermixed. On each side of this seam is a low grade of ore, containing the
same minerals, accompanied with considerable iron, mostly in the form
of sulphuret. The full width of the pay vein will average nearly two
feet. The left-hand drift has dmreloped a seam and vein similar to the
right, but wider; the rich seam is from one to six inches, and the whole
l:lk'l·Y vein nearly or quite three feet in width. A very small amount of
gold is shown by assa~Ts to accompany the silver. These developments
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are some 100 feet lower (vertically) than the old workings first mentioned,
to which, doubtless, one of the ore veins extends. Four miners were
employed in the mine at the time.
The company has a mill with one French burr, one cast-iron grinder,
two Varney pans, all(! one settler, all run by water-power. Connected
with the mill is a roasting furnace. Two men were employed at the mill.
There are two other mills in this district, the Greenback, (waterpower,) owned in Northern Iitdiana, having ten stamps, four pans, and
two settlers, and connected with the mill a sort of Dutch oven for burning
ore, for what particular purpose did not appear; and the Maine Company's mill, (steam-power,) with ten stamps. Both were standing i<lle.
In addition to these, there were three arrastras running upon small developments, uot sufficiently important to justify a description.
There are many mining locations in the district. Most of those of
esteemed value are embraced in a tract of country about three miles
square, known as Atlanta Hill. There has been consi<lerable work <lone
in prospecting these locations, but generally in such a scattering and
superficial manner that one has far less facilities for judging them than
the labor expended shoul<l afford. In several 'Yas notice<l free gold, in a
few a fair showing of silver, and in others traces of silver.
Rocky Bar, Red Warrior, and 'Yuba districts are abundantly supplied
with timber and water, generally distributed and conveniently accessible.
Atla,ntct district is a mining field of greater promise than the developments of five years seem to have fulfilled. Through unfortunate selection of machinery and arrangement of mills the first tests of ores were
far too expensive and generally unsatisfactory in result, whereas, I think,
many of them should have been remunerative. Another feature, seriously affecting the energetic development of mines here, and equally
throughout the Territory, is unjust and narrow legislation. One provi··
sion of the law is, that no non-resident shall make locations. The effect
of this absurd regulation, intended to force all outsiders to buy locations
of the citizens of Idaho, has been, of course, to keep out prospectors
awl capital from other States and Territories. The home supply of capital following this channel of industry is natm·ally very limi t.ed. Considering that the mines belong to the United States, and not to Iuaho, this
legislation was as arrogant and illegal as it was palpably selfish and ~;illy.
As might be expected, its authors at the same time pro·dded so inefficiently in other particulars as to enable men without capital or any intention of prospecting claims, further than to enable them to hold for
speculative purposes, to make a large number of locations, and, without
even doing the prescribed assessment work, to carry them year after
year, thereby obstructing legitimate mining.
Nowhere more clearly than in Idaho is shown the desirableness of a uniform national law, simple in its provisions, and applying to all our mineral
territory, which shall extend to prospectors all reasonable guard and
protection, and at the same time protect the mines from being locked
up for speculative purposes without consideration to the public or the
go\'ernment. The law should prescribe a definite amount of work to be
expended upon claims immediately following their location, and some
reasonable amount every year thereafter. This would either demonstrate their value, or throw them 'open to other prospectors if the tir::;t
discoverers did not choose to develop them .
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CHAPTER XXXVIII.
IDA H 0 C 0 UN T Y.

Warren's camp.-This district is situate on the headwaters of the
Salmon River, in Idaho County. The placer mines have this year paid
little more than expenses, owing to the drought and the high rate of wages
paid. Chinese labor has not yet been use to any considerable extent,
but it is the intention of mine owner~ to employ this class largely during
the coming season. The yield of Warren's and the smaller neighboring
camps from July, 1868, to July, 18D9, has been about $550,000; the
yield from January 1, 1869, to January 1, 1870, is about $±20,000,
$35,000 of which has been extracted from the quartz mines and beneficiated in mills and arrastras. The latter amount shows a considerable
increase over last year, when the yield of the quartz mines was only
$12,000.
The principal ledges in the camp are the Rescue, (gold,) the Bullion,
(silver,) the Martinace, (silver,) the Keystone, (gold and silver,) the
Charity, (gold,) the Sampson, (gold,) the Hie Jacet, (gold and silver,)
and the Not, (gold and silver.) Abot~t $13,000 have been extracted
from the Rescue. The main shaft on this vein is 120 feet deep. The
vein matter in the bottom is 3 feet wide, a,.n d contains a pay streak of
18 inclles. About 22 men are employed in the mine; the owners are
Johnson, Sherwin & Co.
•
The l\iartinace has two shafts 60 feet apart, one 60 and the other 50
feet deep. The vein is from 3 to 4 feet wide and the pay streak, from 3
to 9 inches wide, runs along the foot-wall. The ore assays very high;
selected specimens have yielded as much as from $700 to $8,000 per
ton. It is owned by R. Hurley and others, but not worked at present,
as tile owners are without capital to erect reduction works.
The Keystone is openeu by a shaft and tunnel. It has only been
worked for gold and produced very good ores, averaging $75 per tou.
Owned by Bemis & Sanderson.
The Charity, owned by J. 1\tiunsey and others, is not worked at
present. It has produced ores yielding $40 per ton and the owners intend to start work again soon.
The Sampson is owned by Johnson & Hutton. It is opened by a
shaft 40 feet deep, and levels 160 feet in length have been run. The
vein carries 2 feet of good ore, averaging $35 per ton. The richest ore
has been found in the bottom of the shaft.
The Bullion, owned by Crane & Co., appears to be a good ledge but
is not worked at present for want of reduction works.
The Hie Jacet ledge seems to be very much broken up, probably in
cousequence of a slide. Five tons of assorted ore, shipped to San Franci.sco from this mine, yielded $170 per ton. Owned by Leland.
The Not is owned by W. P. Not. The ledge carries gold along one
wall and rich silver ore along the other. It has only been ·woTked for
gold so far, the ore averaging $42 per ton; the silver ore assays from
$80 to $300 per ton.
The Scot has not been properly opened as yet; its owners, Hutton &
Co., have had some ore worked, however, which averaged $90 per ton.
The principal difficulty with all these mines is the great scarcity of
capital. The owners cannot afford to open their mines properly, because they cannot work without immediate returns. Therefore they
can work their veins only in such places where quick returns are certain,
anu those which require outlay of capital cannot be worked at all. The

CONDITION OF MINING INDUSTRY-IDAHO.

251

enormous wages paid so far, $5 per day, are also in the way of speedy
development. But these circumstances embody also the reason that an
those quartz mines which are actually worked in the district pay more
than expenses.
The mineral in this camp seems to be deposited in two different belts,
running nearly east and west; the northern ore carries mostly gold, the
southern one silver ores. The average fineness of the gold found in the
first-named is about .720; the fineness of that mined south of the silver
belt is only .610, so that the price of the gold from the whole district
varies $2 50 in value.

CHAPTER XXXIX.
BOISE COUNTY-NORTHERN IDAHO.

The renowned placers of the Boise basin in the county of that
name, were first discovered in 1862, and have ever since taken the lead
of all the diggings in the Territory in the production of placer gold.
Like all the extensive placers in Idaho they have suffered severely
from drought during. the last year. The principal ones are those in tlw
neighborhood of Idaho City, Placerville, Centerville, and Pioneer City.
The aggregate production of these mines during 1869 has probably paid
little more than expenses.
Some vein mining has been carried on in the county during the year,
and the first smelting works in the Territory have been erected in the
neighborhood of Pioneer City, to smelt the ores of the Duncan and
J nstitia ledges, which carry silver-bearing galenas. I have been unable
to learn whether the undertaking has been a success.
From the placers in the northern part of Idaho I have only returns
of production from Oro Fino, in Shoshone county. This district, once
very prosperous, has now only a small population, and the diggings are
mostly worked out. Production from July, 1868, to July, 1869, $400,000,
of a fineness varying from .780 to .820.
Florence, in Nez Perce County. Production during the same time,
$200,000. Fineness, .660 to .705.
Elk City, northern part of Nez Perce County. Production, $210,000.
Fineness .840 to .865.
Olear Water 'Station, o the river of same name. Production,
$150,000. Fineness, .820 to .870.
Snake and Salmon Rivers, (bar mining.) Production of both, $120,000.
The gold found in the Snake River bars is from .820 to .830 fine ; that
from the Salmon River, .825 to .860.
Considerable excitement was aroused during last summer by the
discovery of rich placers on Loon Creek, Oro Grande district. Loon
Creek is a tributary of the Middle Salmon River, distaut one hundred
miles from Leesburg, and nearly due south of that place. The distance
from old Fort Lemhi is one hundred and twenty miles, and the trail
leads in a southwestern direction over au exceedingly rugged country.
A wagon road is said to be nearly impracticable, and everything
necessary for the camp had to be packed by mules so far. The bed
rock is a blue quartzy slate, and the principal pay streak is lying immediately on it and only a few inches thick. The gold is very coarse, of a
dark color, and occurs rather "spotted~"
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Another rich district is reported to have been discovered about seventy miles northeast of Loon Creek, and still another between Warren's
Camp and the Salmon River, about ten miles from the former place.
No particulars have been received.
These three discoveries nearly depopulated some of the more southern
counties, especially Boise, and attracted a large number from Montana.
According to the latest news, however, the excitement has somewhat
abated.

SECTION V.-MONTAN A.
CHAPTER XL.
GENERAL REMARKS.

Not quite seven years ha"e elapsed since the Territory of Montana
was first organized as a distinct political organization. The discovery
of gold on Gold Creek in 1862, and particularly that of the Grasshopper
Diggings in the fall of the same year, first set in motion the tide of immigration toward the region embraced in this title. The progress of the
Territory during the short period of her existence is only equalled by
that of California after the days of 1849. · The wonderful gold deposits
developed by the early pioneers, while adding largely to the world's
stock of precious metals, have carried population, industry, wealth, and
civilization to a country before unknown beyond the meagre accounts of
adventurers, trappers, and explorers. The discoveries of Gold Creek,
Bannack, Alder, Last Chance, and Confederate, form the principal eras
in the history of her settlement. Their exploitation seems to travel in
a circle. Gold Creek, almost immediately deserted for Bannack, is today the most promising and productive gold field. A second and more
careful examination developed paying placers remarkable for richness
and extent. Bannack, after a short but extraordinary .Yield, in turn forsaken for Alder, is again yielding largely, owing to the introduction of
hydraulics, and when she has passed her zenith of productiveness it is
fair to expect that the Capital ditch will be completed, insuring a second
golden harvest from the famous Alder Gulch.
No former year opened with greater promise of increased productiveness than the last. Work in the placers had been in a measure
systematized: the necessary drains for deep diggings constructed and
the system of ditch~s considerably extended. Owing to an unparalleled
drouth and the consequent scarcity of water, these great expectations were
not realized. A large number of claims depending upon natural water
had to be laid over entirely, and in those supplied from larger streams
by means of ditches, the quantity was entirely inadequate to the wants
of the miners.
SYSTEMS OF MINING.

In placer claims the system of mining pursued is of course .dictated by
the nature of the deposit-stripping, where the gravel is only covered by
a thin layer of soil; and drifting, where the amount of subjacent alluvium
is too great to be removed economically. In the separation of the gold
from the gravel every method has its representative. The primitive
pan, rocker, and long tom have nearly passed out of existence, and
where the confirmation of the ground will permit, hydraulic washings
and bed-rock :flumes are being rapidly introduced.
Vein mining is too much in its infancy to present any remarkable
features. With a few notable exceptions work has not advanced beyond
shafts, tunnels, and short levels. The shafts are usually made to follow
the dip of the vein. The ore and rock are hoisted by cars and buckets.
In five mines steam is the motive power; in the balance the work is
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done by horse-whims and windlasses. The system of sloping is usually
adopted more with reference to immediate returns than final economic
results. In one instance, at least, this short-sighted policy was carried
to an extent which would have disgraced even Mexican ignorance and
avidity, resulting in the temporary destruction of the mine and the
' financial ruin of .its owners.
Of late more prudence is exercised and some attention paid toward
establishing ore reserves.
In blasting nitro-glycerine has lately been introduced, but the term of
probation is as yet too short to speak advisedly of results.
PROCESSES.

The stamp-mills, by which the reduction of the gold quartz is performed, are nearly all of the California pattern, differing, however,
widely in the results which they achieve.
The stamps are usually ananged in batteries of five each. Their
weight ranges from 500 to 700 pounds; and they are geared to drop from
50 to 80 times per minute.
Practical mill men have pretty generally arrived at the conclusion
that a short, quick drop is most effectual. It keeps the finer material
in the batteries in constant motion~ permitting it to escape as soon as it
is fine enough to pass through the screen on the copper plates without
wasting power in further reduction unnecessarily. A few mills are
furnished with pans, but in the majority the accessory machinery consists of one or two arrastras to rework the blanket tailings. For freegold quartz, copper plates and arrastras have been found sufficient to
obtain good results. Deeper stopings, with an increased percentage of
sulphurets, will undoubtedly necessitate more complicated machinery and
processes.
PAN PROCESS.

The only pan process for silver ore was used in the James Stuart mill
at Flint Creek. For this purpose the mill (10-stamp) is provided with
six Wheeler pans and two concentrators. No very definite process was
adopted, as the amount of salt chemicals was constantly being changed
to suit the Yarying character of the ore. From sixty to seventy per
cent. of the silver in the ore was saved.
DIRECT-ACTING STEAM

STAMP~.

A mill of this character was erected near Unionville. If successful
and serviceable, its compactness and comparative cheapness would have
made it particularly valuable in Montana, and the results which could be
obtained with it were awaited with considerable interest. Unfortunately
the mill, after a short trial run, was very suddenly destroyed by fire.
According to general opinion the mill was a failure. Whether this result was the consequence of inherent faults in the mechanism or imperfect erection, is difficult to determine.
·
S:M:ELTING.

Furnaces for the reduction of silver and copper ores have been erected
at Mill Creek, Argenta, Bannack, Jefferson, and Butler. Detailed statistics of their operations will be given in the appropriate places. Upqn
the whole, their construction has met with but partial success. In this
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method the item of labor forms an important :figure; and ores to be reduced successfully mtlst be of extraordinary richness to overbalance the
high price of labor incident to a new mining country. To eliminate the
precious metals from the ore with any degree of economy, a sufficient
percentage of lead is necessary. In this direction smelting met a
serious impediment in a peculiar feature of the veins, tlle ore of which it
was proposed to reduce. In many of them the ore at the surface consisted of pure argentiferous galena and was hence easily and profitably
worked, but the amount of lead rapidly decreased to a minimum of one
to ten per cent. at a depth of from 50 to 100 feet. The universality of
this geological phenomenon seems to point to some general law of ore
distribution, although it is difficult to conceiYe how the :filling out of the
vein beneath the water level, in widely extended localities, can be affected
by less or greater depth. Smelting, ere long, will form one of the most
important branches of the mining industries, and this period will be
hastened by the introduction of a thorough system of concentration,
thereby avoiding the fusion of barren rock.
AGRICULTURE.

According to the surveyor general's report the Territory contains
23,000,000 acres of agricultural and 69,000,000 acres of grazing land.
The productions for the year, according to the same authority, are:
Value.

'Vheat ............................................................ _. . . . . $900,000
Barley and oats . _. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
500,000
Potatoes ........ _...................... - .... -... . . . . . . . . . . . . . . . . . . . . . . . . . 1,000,000
200,000
Hay_ . _..... __... __ ....... _.............. ___ .......... _.... _..... ___ .. _. .
Cattle .. ___ ...... _......... _.................... _. . . . . . . . . . . . . . . . . . . . . . . .
450,000
Garden v egetables ....... _............... - .... _.................... -. . . .
75,000
Poultry and eggs ........ _. _••..... __ .... _..•..... _.......... _ . __ ..... _. . .
100,000
Butter, cheese, and milk ..................... _............. _. _. _..........
400,000

Actual experience has demonstrated the entire succe~s of agricultural
pursuits, and a largely increased area of land is annually broken up by
the plow, producing abundant crops of wheat, barley, oats, and vegetables.
To the stranger the agricultural resources of Montana are more remarkable than her mineral wealth, because more unexpected in so northerly
a region.
The Territory contains a system of beautiful valleys, separated from
each other by mountain ranges and spurs. .Among them the Bitter
Root, Deer Lodge, Gallatin, 1\fadison, Stinking Water, Beaverhead,
Prickly Pear, and Jefferson are the most important, having annually
yielded abundant crops of the hardier cereals since their settlement.
Beside these there arc numbers of smaller valleys, capable of producing
everything indigenous to the Northern States.
.
As a grazing country, M:~mtana stands pre-eminent. Horses, mules,
cattle, and sheep thrive well in the v-alleys and on the foot-hills. The
bunch-grass upon which they subsist, owing to the dryness of the atmosphere, does not become withered and sapless during the winter, but
remains in the highest degree nutritious. It undoubtedly possesses
• more fattening qualities as it stands on the table lands in midwinter than
the best hay from the bottom lands, and in wet years the growth is so
luxuriant that much of it is mown for bay, the quality of which is little
if any inferior to sheaf oats. The grass in the bottom land's resembles,
if it is not identical with, the prairie grass of the States. Considerable
wild clover grows among it, and timothy, when sown, does very well.
The abundance of these grasses and their extraordinary fattening qual-
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ities in connection with mild winters-which do not necessitate the feeding of stock during· more than every fourth or fifth winter-render the
Territory one of the very best on the continent for raising stock of all
kinds.
CLIMATE.

It is a well-known fact that climate does not always depend upon
latitude or altitude, and that the same isothermal line traverses localities
differing widely in these respects. The experience of the inhabitants,
as well as meteorological observations, have established the fact that the
climate in the valleys of Montana, though situated further north, is not
any colder than that of the Middle States, and that only in the more
mountainous regions the average temperature is lower than in the New
England States.
Locally the. climate is v~ry varied and changeable, yet such is the dryness and punty of the a1r that these sudden alternations of heat and
cold are scarcely noticed, and do not have any injurious effects on man
or beast. H is not unusual for the thermometer to rise 30 and 40 degrees
between morning and noon, and fall as much between noon and 0 p. rn.,
in both winter and summer; the fluctuations, however, being greater in
winter than in summer. The days in winter, with few exceptions, are
not too cold to render out-door work pleasant and agreeable, although
they usually make a suspension of placer-mining necessary.
The following sketch of temperature and climate of the past few years
is from the pen of Granville Stuart, and taken from the New Northwest newspaper :
During the winter of 1857-'58 snow did not remain more than a few days in the valleys of Deer Lodge, Bitter Root, Big Hole, Beaver Head, Stinking Water, Jefferson,
Madison, Gallatin, Prickly Pear, Ten Mile, and Flint Creeks. Tho cold was not intense,
except for a few days in December and January. Cattle and horses in the open air,
without any feed, except such as they got on the prairie, gained steadily in condition
all winter, and came out fat in the spring. The winters of 1858-'59 and 1859-'60 were
very similar, averaging, probably, a little colder and a little more snow, but quite
pleasant in the main. The winter of 1860-'61 showed a gradual increase in cold and
snow over the former years, bnt still stock did well, aml the winter woultl not have
been called a bad one in Iowa or illinois. The winter of 1861-'62 was one of great and
unusual severity, and snow falling from the depth of six inches to two feet, varying in
the different valleys, and in different parts of the same valley-the points of least snow
in the respective valleys being from Willow Creek to Scarkaho Creek, (above Fort
Owen,) in the Bitter Root Valley; from the Race Track to the "Deer Lodge," or
Warm Springs, in Deer Lodge; from the "Backbone" down to the mouth of the river
on Big Hole; from Little Beaver Head Rock down the river to the mouth of Pipestone
Creek, and the lower portion of Stinking 'Vater Valley; the valley of White Tail Deer
Creek; the valley of North Boulder Creek, and of the Three Porks of the :Missouri and
vicinity; Crow Creek Valley and the lower end of Prickly Pear Valley. At any and
all of these points it is unusual for snow to lie for more than a few days, even during
the severest winters. I have observed, however, that the fall of snow is very capricious
and irregular. For inst~tnce, the depo&t of snow in a gi vcn locality may be quite small
during a b.acl winter, and in the following one, even though much milder, the snowfall at that point will be double or treble as much, while some other points, which
had deep snow during the :first, will be comparatively free from it during the second
winter. This is more especially noticed in the higher valleys and in the passes leading from one to another.
The winter of 1862-'63 was nearly, perhaps quite, as mihl as that of 1857, and taking
the country as far as Salt Lake, it was milder, for wagons drawn by both horses and
oxen made two trips in midwinter from Brtnnack City to Salt Lake and back, loaded'
with provisions and tools, without being incommoded by snow or severe cold. This,
however, is a feat that has not been accomplished since, many parties· losing largo
numbers of cattle and mules in trying to make one trip in the three succeeding winters.
The mercury in Deer Lodge felluo lower than 12° below zero, and that was in a storm
on the 23d and 24th of October. The winter of 1863-'64 was but little inferior to the
preceding one, snow lying but few days at a time in the valleys, although it was
deeper on the mountains, and the weather averaged considerably colder. A severe
storm of wind and driving snow occurred January 7, in which the mercury fell to 33°
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below zero, but the cold snap only lasted about a \Yeek. The winter of 18,)~-'G5 showed
an increased degree of cold and snow again. The thermometer fell to :)4° below zero
with severe cold during December and January, but the snow was not bad until March,
during which month more fell than in all the rest of the winter, and the mercury fell
as low as 27° . During this cold snap occurred the stampede to Ophir Gulch, (Blackfoot
City,) in which many persons were froz en-tile only wonder is that many dHl not
perish outright, for they were po ddy cla(l aml without any sbelter. Stock did \Yell
enongb this wiutcr.
The winter of 1865-'66 was quite seYere in the last ba1f, snow lying in the valleys
some time, accompanied by intense cold, reacbing 3-1° degrees below zero, with violent
winds and driving snow for some weeks. No stock 1lied, however, this winter. The
winter of 1866-'67 was very mild up to the 24th of December, with no snow. It then
began to snow and get cold, and from that time until April, it was tbe worst winter
ever seen in the country; Snow waH about twenty inches deep in the lower half of the
valley, and from ten to twelve inches in the upper portion, with a Yery unnsu:tlly long
spell of continued cold varying from 10° to 32° below zero. The month of March was
absolutely terrific, twenty-eight out of the thirty-one days bPing below zero, being, I
believe, without precedent in any country; yet, strange and incre<li blc as it may seem,
bnt few cattle died, although few of them bad any hay or grain and no shelter, except
the willows along the streams-no horses died. The winter of 1867-'68 was comparatively mild, with but little snow. Coldest day 30° below zero; 110 suffering among tho
stock; grass :tbnmlant and not coverell with snow; no sleighing in Deer Lo(lge during
the entire winter; the valley dry and dusty; the same being the case pretty much all
over the Territory. The winter of 1tl6S-'6tl was about the same as tlwse of 1tl57-'5d
and 1862-'63, being almost no winter at all considering the btitutle and great altitude
of the country generally. No snow of any consequence; not enough for sleighing in
Deer Lodge. Stock of all kinds wintered fat 'vithont being fed or housed. Nearly all
the hay that was cnt in Deer Lodge was kept over, it not being; necessary to use it.
The mean annual temperature of 18()7 and 1868 was 39-4-° Falnenheit. That of 1859
will be about 42°, it IJeing a year of unprecedented drought and unnsually warm; no
thermometrical record kept during former years. The summer of 1857 was dry; no
rain gauge kept; 1855, rather wet; 1859, dry; 1860, dry; 1861, wet; 1862, very wet;
1863, very dry; 1864, neither; 1865, rather wet; 1866, very wet; 1867, very wet; 1868,
rather wet; H339, dryest of all.
Smmnc~ry

of rneteorological obseruations kept by Granville Stuart, at Deer Lodge City, latitude
46° 26', longitude 11~ 0 40', altitude 4,240 feet, beginning November, 1867, and ending July,
1869.

The monthly avemge is as follows: November, 18G7, 30t 0 ; December, 1857, 24° ;
January, 1868, 1t0 below zero; February, 25° alJove zero; March, 30-H-0 aboYe zero;
April, 4;2t0 ; l\fay, 47° ; June, 59to ; July, 61° ; August, 59°; SoptemiJer, 500; October,
41°. Average for the ye::tr, 39~0 . The three spring months average, 41}0 ; the summer
months, 59J0 ; the antnnm, 40i0 ; winter months, 16° .
November, 1868, 28° ; December, 23} 0 ; January, 1869, 20 1~ 0 ; February, 24!f0 ; March,
29° ; April, 42fb 0 ; ~Jay, 58}0 ; June, 64}0 ; July, G()t0 • Tbe winter rnont.hs average
24° ; the spring months 43-i-0 ; aud the summer months, (counting August at the last
year's rate, which is too low for this year, it b eing mnch warmer,) 63tc.
This is the rate of 42,!0 mean annual average for this year, estimating the months to
come at their last year's average, which is evidently too low, as it is much warmer.
So far, coldest day of 1868, 30° below zero; warmest, 890 in the shade; 113° in the suu.
Twenty and one-fourth inches of snow fell (in 17 different storms) in the winter of
1867-'68, not including what fell in storms and melted as it. fell; greatest depth at :wy
one time about 2-! inches, which lasted only a few days. No sleighing at all. No raiu
gauge.
Sixteen and three-fourths inches of snow fell (in 14 different storms) dnring the winter
of 1868-'69, not including what fell in storms and melted as it fell; the greatest depth
at a.ny one time about 2 inches, but only lasted a few days also. Had no sleighing
agam.
Rainfall in 1869: May, 1 inch; Jnne, 1 inch; July, t inch; August, 1\ ; September,
lo ; October (to 15) none.
Iu Stevens's Northern Pacific Railroad Report, the following accouut, kept at Fort
Owen, Bitter Root Valley; Montana Territory, (75 miles due west of Deer Lodge,) in
1854, is given :
Average for October, 44!0 ; November, 35~0 ; December, 28i0 ; January, 1855, 31{0 ;
February, 30-i-0 ; Mttrch, :ng.o ; April, first half, 44.g.o ; which shows au average for thH
two autumn months of 40°; winter months, 30to; and two first spring months, 41° ;
which shows that wiut:w to ha,·e been still warmer than either of the two last. The
altitude of Fort Owen is a little less than Deer Lodge; the fa,ll of snow is about the
same at each point. The winters are a little warmer in Deer Lodge, but f1·osts are of
more frequent occnrreuce in tho spring and autumn.
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Extract jto1n the metem ological?"egister at Fort Shaw, JJ[ontana Territo1·y.
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Explanation of thefimtres in the column headed" Monthly mean force of the wind."-Number 1 clenotrs
yclocity of l ess than 5 milrs an hour; number 2, between 5 audiO miles an hour; num lJcr 3, bctwren 10
anti 15 miles an hour; number 4, between 15anu 20 miles an hour; number 5, bctween20 anc130 mill•;; an
hour; number 6, between 30 and 40 miles an hour; number 7, between 40 and 50 miles an hour; numbe1·
8, between 50 and 60 miles an hour; number 9. between 60 and 70 miles an hour; nn1J1ber 10 greater
t:lian 70 miles an hour.
Explanation of tho figures in the colurnn hc!ldcd "!fonthly cwerage of amount of cloudiness."-lllcnotes
a sky 1-10 coverc(l with clouds; 2 denotes a sky 2-10 coYered "-ith clouds, and so on ; 10 meaning a skj
enti1·ely oYercast.

Summaries of observations kept at other points did not come to hand
in time for insertion. It is proper to observe here that Fort Shaw is
one of the coldest points in the Territory, and that the climate of Dear
Lodge is not as mild as Beaverhead, Jefferson, Gallatin, Hell Gate, and·
Bitter H.oot Valleys.
TIMBER AND COAL.

Only those aware of the great consumption of timber in a mining
country can appreciate the importance of an adequate supply of the
same. Fortunately nionta,na is much better timbered than the Territories further south, although the forests are chiefly confined to the mountain ranges. Pine, fir, and spruce abound in the mountains and caiions,
and small growths of balsams, alders, willows, and aspens are found in
the Yalleys in the neighborhood of larger streams. In the immediate
vicinage of active miuing operations the supply is rapidly dimiuished
and transportation from a greater distance is necessary; but the otherwise inexhaustible supply is more seriously threatened by exteusiYe
forest .fires. During the past dry summer these have been particularly
disastrous, blackening an immense belt of country. rrhe most charitable explanation of their origin ascribes them to carelessness or natural
phenomena, as it is difficult to conceiYe the degree of wantonness and
villainy necessary to underta.h:e the intentional destruction of magnificent forests.
Coal has been found in all parts of the Territory; among the principal
points are Boreman, in Gallatin County, near the Dearborn, in Greenhorn Gulch, at Argenta, Bannack Summit, Birch Creek, &c., awl there
is every reason to suppose that patches of coal-bearing strata will be
discovered in nearly all the valleys. The coal belongs to the lignite
grunp. lt is already use<l to a considerable extent in the cities as fnel,
for blacksmithing, and for the rnanufaetnre of gaR. It occurs in be<-18 of
from two to six feet in thickness autl can be eaMly and cheaply mined.
These cleposits are destined to form an important factor in tlw future
industrial progress of the COLlntry, and it is to be doubly regretted that
government legislation at present actually forbids their development.
To fully explain this I give the text bearing on the subject of "An ad
for the disposal of coal lands and of town property in the public
domain."
Be it enactcil by the Senate and Honse of Bepl'esentatives of the Unitecl States of Amerira in
Cong1·ess as&emblecl, That in the case of any tracts embracing coal-beds or coa,l-fields
constituting portions of tho pulJlic domain, and which as mines arc exclucle:l from the
pre-emption act of 1841, and which nuder p~•st l egislation arc not liable to ordinary
private entry, it shall au<.l may lJe lawful for the President to canso such tracts in snitable legal subdivisions to be offerecl at public sale to tho highest bidder, after public
notice of not less than three months, at a minimum price of $20 per acre, aucl any lauds
uot then llisposecl of shall thermofter be liable to private entry at sai<.l minimum.

By supplementary act of l\farclt 3, 1865, it is true, coal-beus actually
worked for commercial purpo8es anterior to that <late do not come under
the provil:;ious of this act, but permission fo:r their entry at the minimum
price is granted. \Vith one exception noue of the coal <leposits of l\1ontana come under the provisions of this supplementary act. The dis-
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coverers are actually debarred from developing their mines, as any
money expended or labor performed in opening them will only serve to
increase the amount to be paid finally when they are put up at auction
regaruless of any improvements they have made or vested rights which
they may have acquired. In addition it mus.t he remembered that
years must expire before many of the coal depos1ts can be sunreyed, and
during all that time their wealth must remain untouched. This state of
affairs requires the early attention of Congress.
An enlighteneu policy of political economy demanus the early extin.guishment of the government title; possession and title to the coal lands
in suitable subdivisions and at a reduced minimum price should be giYing to those willing and desirous to open and work them, thereby adding
.to the industrial resources of the Territory and country at large.
LABOR.

The rates of wages in Montana range from $3 to $7 per day, with
higher rates to experienced miners for difficult work. It
.is not probable that there will be any further material decline until the
cost of living is rednced by the completion of the North Pacific railroad. For the coming season an advance is much more probable, as,
with a moderate supply of water only, the numlJer of laborers in the
country will be entirely inadequate to the demands of the placers unless
reinforced by a heavy immigration from the States.
Some 2,000 to 3,000 Chinese are domiciled in the Territory. Since
the completion of the Union Pacific railroad to a point. about 200 miles
distant from the southern boundary has materially decreased the difficulty of reaching the Territory it is reasonable to expect that their
numbers will rapidly increase. They are exclusively engaged in placer
mining and in the performance of domestic duties, such as cooking,
washing, &c.
The Chinese work their own placer claims, either taking up abandoned
ground or purchasing claims too low· in yield to be worked profitably
by white labor. The ground thus obtained sometimes turns out to be
·very valuable, but usually the.v work or rework only what would otherwise remain untoucl1ed. Their introduction on paying claims and their
competition in the labor market has hitherto been stoutly opposed by
the whites. They are frugal, skillful, and extremely industrious. Frequently maltreated by evil-disposed whites, they rarely, if ever, retaliate.
Their quarrels a:re confined to themselves and are usually tlle result of
too much opium. Their status in the industrial system forms one of
the most important questions which agitate the western connnunities.
Although the contrary is stated to "be the fact, I am satisfied, from
careful inquiry, that the Chinese in this Territory are not coolies or
living in a state of slavery. A portion of their earnings may be retained
.t o refund passa.ge money, but even this I consider doubtful. The~r seem
to be their own masters, only associating together for mutual assistance.

~exceptional

CHAPTBR XLI.
NORTHERN PACIFIC RAILROAD.

The following is a contribution on this subject by W. Milnor Roberts,
esq., an engineer who was engaged in different surveys made for the
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road, and who is not personally interested in either of the routes now
under consideration:
.
The precise route of the proposed Northern Pacific railroad has not
been determined. The charter of the company defines the limits of the
country in which it may he Jocated to be between the 45th and 4Dth
degrees of north latitude; anJ within this limit sun~eys and reconnaissances have been made at different periods by the United States
government and by the Northern Pacific Railroad Company, under
authority given by act of Congress.
In a general way it, may be said that this line of railroad is to extend
from the west end of Lake Superior, about latitude 47°, to the Pacific
Ocean, about the same latitu<le, crossing- the H.ocky 1\Iountains iu :.\.Iontana Territory somewhere between latitude 450 50' and 47° 10', striking
the waters of the Pacific coast by one prong extending to Puget Sound
and b,y another branch down the valley of the Columbia River, counecting with Portland, Oregon, and with tile ocean.
Tilere is a choice of two principal routes from the east approaching
the Rocky Mountains : one following the valley of the main Missouri
to the Mountains; the otiler crossing the Missouri and pursuing the Yalley of the Yellowstone to a favorable divide separating it from tlw Upper
:Missouri, and thence along the l1eadwaters of the :Missouri by tile way
of Gallatin Fork, to near tile 1'hree Forks of the 1\fissouri, and thence up
to a low summit on t1le main riflge of the mountains. Some intermediate alternate rQntes may also be thereafter examined.
Until it shall be decided which of these general routes is to be selected
the exact place of crossing the mountains cannot be designated, tile
topography being such tLat different passes will be suitable for tile
different routes; and there is a choice of passes o~ eacl1.
Tbe most northerly pass likely to be chosen in connection with the
more northerly route, by way of tile l\1issouri anti its Sun Rhrer or Dearborn Ri,Ter tributaries, is Cadot's Pass, which is about latitude 47° Hl',
while the most soutilerly in connection with the more southerly line by
the valley of the Yellowstone is the Deer Lodge Pass, which is about
latitude 450 50'.
Should a pass be chosen with reference to any line from the east, such
choice will determine the ronte for some distance westward of the main
ridge of the mountains, as it is necessary to occnp;y the Yalley of some
tributary of the Columbia rising in the mountains. The waters of t1le
Blackfoot branch of Clark's Fork of the Columbia are suitable for t1le
more northerly lines, and the waters of the Hell Gate branch for the
more southerly lines.
All the routes from the Rocky Mountains westward. follow some tributary of tile Columbia and ultimately strike its main valley and pass
along it for some distance.
From the point on the Columbia River where it is proposed to run
over to Pnget Sound, there is again a choice of routes. The most direct
ascends the east side of the Cascade range of 1nouutains, attaining an
elevation of three thousand feet above the sea; descending thence by a
long heavy grade to the Sound. The other and longer line continue~
down the immediate valley of the Columbia to the Cowlitz, and following the valley of that stream, fianks the Cascade range and passes by a
low portage over to the waters of the sound at its southern extremity;
thus avoiding the heavy and costly ascent and descent of the Cascade
Mountain.
T1le shorter routes proposed may be about 1,800 miles from Lake
Superior to Puget Sound; the longer ones about 2,000 miles. "L ntil
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more extensive and more accurate surveys are made, these approximations will be sufficiently correct.
Tlle region between the great valley of the Missouri au<l the month
of the Columbia waR first explored and surveyed. by order of the United
States goverument, by the celebrated explorers Lewis and Clarke, in the
years 1804, 1803, and 1tl06. Their conscientious and Yery abl<> report
depicts with remarkable fidelity the general features of the e:xtensiYe
region traversed by those indefatigable and. intelligent tntvelers. Of
course, their examinations \Ven~made without reference to railroadH,
which had not yet been intro<lueed to the worl<l, bnt the g·eographieal
and topographical information they collected. has proYed to be higuly
useful to succeeding surveyors aud engineers, who, in search of railroad
routes, collated therefrom valuable dnta for moder11 railroad reports.
At a much later period, when a railroad. across the coutiuent began
to be regarded as really practicable and advisable, Congress authorized,
about 1853, a survey for a northern line, and Governor SteYens was
placed at the head of the expedition. The very complete aud elaborate
report of Governor Stevens, made in 1853-'.J±, contains a Yast fund ot
valuable information respecting the geograpby, topography, geology,
botany, nat.nraJ histor.v, and the climatic peculiarities of the country
between Lake Superior and the Pacific Ocean; showing among other
important matters that, owing t.o the warm equatorial curreu ts of water
and air impinging against the Pacific coast, the climate in latitude 43°
to 480 uortll, all along the Pacific slope on the plains of the Columbia,
and nearly to the crest of the Hocky Mountains~ is greatly ameliorated,
so that it is many degrees milder than in similar latitudes 011 the
Atlantic eoast.
In 1863, by order of Congress, the admirable "military road" report
of Captain John Mullan was published. This report contains in detail
much valuable data applicable to the investigation of railroad routes,
between the waters of tile Missouri and Columbia. Captain l\Iullan
spent a number of years in surveying, and in com;tructing military roads
in this interesting region, and also made special railroad sun~eys, the
results of which are given in a very s~ttisfactory 8hape in his report.
Colonel ,V. vV. De Lacey, who was at one period engaged in the surveys both of Governor Stevens and Captain ~Inllau, luts since spent
some years in making additional examinations, and is now residing at
Helena, in :M ontana Territory. lie has furnished some useful data, and
is still engaged in collecting more, relative to railroad routes crossing the
Rocky _Mountains.
Very able, and, indeed, exhaustive preliminary reports have been
made to tile public, a,ll(l more recently to the N ortberu Pacific Hail road
Company, by Edw·in F. Johnson, esq., the company's accomplislled
chief engineer. The vreliminary report published by l\Ir. J o1mson in
1853, nearly seventeen years ago, based chiefly upon the smTeys and
maps of I..~e,vis aml Chtr:w, anll otller explorations, and upon conespondence with unprofessional parties partially acquaillted "·ith the
country, exhibits evidence of a vast amount of careful and intelligent
study of the whole sn})ject, when the public mind was yet scarcely prepared to appreciate it; and its deductions touching the probable general
character of the Northern Pacific Railroad. route haYe been wouderfullv
sustained thus far by later surveys and reports. In 1867, the same gentleman made another report to the Northern Pacific Ha.ilroad Compauy,
with au estimate of cost upon an assnmeu line between Lake Superior
and Pnget Sound, estimated. at 1,775 miles. \Vithout recommeU<ling
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any precise route for adoption, that report describes the route on which
the estimate was then based, as follows :
''The line thus selected for au estimate of cost crosses, aftt>r leaYing
the :Mississippi, the Red River of the North, connecting with the uaYigation upon it; thence it continues to the Dakota or James Hiver, whieh
it intersects in latitude 46~ 0 nearly; thence the line continues to the
.Missouri and Yellowstone Hivers, crossing the former in the vicinity of
the site of old Fort Clark, and the latter in the latit,ude of 4 Ti-0 north,
nearly, both of which rivers are navigaule for steamers for long distances
above and below the points of crossing; thence along and north of
and not far from the Yellowstone, keeping to the south of the divide
whieh separates its tributaries from those of the 1\Iissouri, to near the
mouth of the Bighorn Hiver, and thence to near the southern extremity
of the Judith Mountains, bearing thence northwesterly between the
latter and the Belt or Girdle Mountains, passing near to the Grand
Falls of the :1\'lissonri, the limit of steam navigation upon the lattPr for
the larger chtss of rh~er vessels; crossing the Missouri above the falls ;
thence by Oadot's Pass in the main range of the Rocky Mountains. following the Yalley of the Cokalahiskit or Big Blackfoot River, dh·erging therefrom by Landsdale's trail, represented as practicable, throngll
an opening to the valley of the Jonko H.iver; thence down the Clark's
River Valley to the Pend cl'Oreille Lake; thence southwesterly to the
Spokane Hiver, and along the southeasterly side of the great Oolnm bia
Plains to the crossing of the Columbia River, not far fi'orn the mouth of
the Yakima River; thence along the vallt>y of the latter river to its
source at the true Snoqualmie Pass of the Cascade range of highlands,
as above describeu, northwest of Lake Kitchel us; and thence to Seattle
on the shore of Puget Sound.
''The branch line to Portland in Oregon leaves the main line near the
crossing of the Columbia Hiver on the west si<le, and passes down the
vatley of that river, as represented, to its terminus at Portland, on the
Willamette l~iver, a short distance from the Columbia River."
In the spring of 1869 Mr. Johnson made another report based in part
upon surveys which had been made under his direction, rnnniug out
from Lake Superior for some distance, ana eastward from Pnget 8ound
through the passes of the Cascade range of mountains, giving an estimate of cost materially lower than his former estimates and fou.nded on
the additional data he had obtained.
In the summer of 1869, Messrs. Jay Cooke & Co., bankers of Philadelphia, having been invited to become the financial agents of the Northern Pacific H.ailroad Company, engaged the serviees of tlle writer as
their consulting engineer, in company with others, to examine au~l report to tllem on this route of this road. The examinations were nuule at
the most favorable period of the year, during the months of June, July,
and Angnst last, and tlle reconnaissance embraced the route from Puget
Sound and the Columbia, crossing the Rocky l\fountaius, to tlle ~Iissonri
River, at Fort Benton, and also over to the yalley of the Upper Yellowstone. Go,~ernor Marshall, of Minnesota, Philip W. Holmes, esq., and
others maue a reconnaissance of the coLmtry between Lake Superior and
the Columbia Hiver, reporting very favorably; and General H<:mcock
examined the Yellowstone Valley, confirming the previoLlS favorable reports made by General Heynohls, whose report was published iu 1868.
Acuording to these, the most recent examinations by gentlemen having tlw alhrantage of all the former explorations and reports, tile line of
"easiest grades and least snow" appears to be one crossing the ~Iissouri
at or near the mouth of the Yellowstone; thence along the Yellowstone
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Valley to the Bozeman Pass in the Belt range of mountainR; thence
oYer to the waters of the Gallatin Fork, down and across that stream,
and across the Madison Fork to the Jefferson Fork, and up that valle,y
to the Deer Lodge Pass through the main chain of the Rocky Mountains;
thence down the Deer Lodge Valley and the Hell Gate RiYer to
Clark's River, and along that Yalley by Lake Peu d'Oreille; thence across
the great, rolling, grassy plain of the Columbia to the Columbia RiYer
at or near the mouth of LewiR or Snake River, and thence down the
Columbia to the Cowlitz RhTer, one of its lower tributaries; up the
valley of the Cowlitz and over tlle portage between the waters of the
Columbia and Puget Sound, and descending gently thence to the sound
at its southern extremity. whence the railroad may be carried along
either side or both si~es of the sound, as may be desired, to any part or
parts which shall be selected.
It is not considered that sufficient surveys have yet been made to
settle definitely the route; but the writer, after carefully considering
the whole ground, and after the personal examinations already mentioned in his report to Messrs. Jay Cooke & Uo. of September 23, 18G9,
presented an estimate of the cost of building the road from Lake Superior
to Pnget Sound, including the branch to Portland, on an assumed distance of two thousand miles, amounting to $85,277,000, an average of
$42,638 per mile, including buildings, sidings, and rolling stoek.
It would occupy too much space to give in detail all the information
collected by the writer relative to the region of country to be tra,·ersed
by this line of railroad, yet it is rather difficult to condense it into a very
small space, so as to leave it sufficiently intelligible; a few promine11t
features may here be referred to.
Grades.-The grades across the State of Minnesota and the Territory
of Dakota to the Missouri River will be very similar to those on the
other finished railroads south, pas:::;ing fron1 Chicago to Sioux City,
Council Bluffs, &c. ; undulating within the limit of forty feet per mile,
although it may be deemed advisable at a few points for short distances to
run to a maximum of fifty-three feet per mile. Beyond the Missouri
crossing, along the valley of the Yellowstone to near the Bozeman Pass,
there is no known reason for assuming higher limits. Iu passing Bozeman summit of the Belt range, anti also in going up the eastern siue of the
Rocky ]\fountains, it may or ma;y not be found adYisal.>le to adopt a
somewhat higher gradient for a few mile~. The highest ground euconntered betw·een Lake Superior and the .Missolu'i Hiver at the mouth
of the Yellowstone is only twenty-three hundred feet abo,·e the sea, the
low summit of the H.ocky Mountains is but little over fi. ve thousand feet,
and the Bozeman Pass through the Belt range is five hundred feet lower.
The height of the countr~· upon which the foregoing estimated line iH
traced may be approximately stated thus: Beginning at Lake Superior,
going westward~\\.1:!'8.
To Dakota Valle:> .. ___ .. ___ . __ .. __ .. _____ . _____ . ___ ._._.-_-.-.- .... - .. - ___ .
To Yellowstone River .. _... -.--.-.-.- .. - .. ---.--- .... -.··--·--··-···----··-

t~or~~K:~r~~~Jii~~~~:_:_:_:_:_:_:_:_:_:_:
~ :::::::::::::::::::::::::::::::::::::::
To Puget Sound .. _...... __ .. _.... ______ . _____ . __ .. _____ .-----.--.--.---._. .

300
300

~~~

~

Axcrao-e lJcio·ht

I

5v0 .

Lake Superior to Puget Sound. __ .... . . _. . ______ . - . -- -- - . - - .. -- - - - --. - . - .... -----;,-0~0

I

\n li'Ot, au!~·e '

the sea.

1, 200
2, 200

~: ~~~
400

CONDITION 01!"' MINING INDUSTRY-MONT.AN.A..

265

It is not probable that any main trunk line across the continent, or of
equal length elsewhere on the globe, will present so small au aggregate
rise and fall; and there will be but few points where changes of direction may not be effected with gentle curvature.
There need be but two principal summits, whether the more northerly
or the southerly line be chosen; while the bulk of the line will consist of
light grades and long tangents, on which passengers and freight can be
cheaply transported..
Snow.-There is evidence enough to show that this line of road on
the general route describr,d will, in ordinary winters, be much less incumbered with snow where it crosses the mountains than are the passes
at more southerly points, which are much more elevated above the sea.
The difference of five to six degrees of latitude is more than compensated by the reduced elevation above the sea level, and the climatic
effect of the warm ocean currents from the equator ameliorating the
seasons from the Pacific to the Rocky Mount<tins. Au exe:trninatiou of
the profile of the U uion Pacific and Central Pacific line:;;, between Oma.ha,
on the }IissouriRiver, and Sacramento, California, a distance of seventeen
hundred and seventy-five miles, shows that there are four main smnmits:
Sherman Summit, on the Black Hills, about five hundred and fifty miles
from Omaha, eight thousand. two hundred and thirty-five feet above the
sea; Aspen Summit, on the l~ocky Mount,aius, nine hundred and. thirtyfive miles from Omaha, seven thousand four hundred and sixty-three
feet; one at Humboldt Mountain, about twelve hundred and forty :five
miles from Omaha, sixthonsanclandseventy-sixfeet; and one on the Sierra
Nevada, only one hundred and five miles fi·om the western terminus at
Sacramento, seven thousand and sixty-two feet; while from a point west
of Cheyenne, five hundred and twenty miles from Omaha to \Vasat~h,
nine hundred and seventy miles from Omaha, a continuous length of
four hundred and fifty miles, every portion of the graded road is more
than six 1bousand feet above the sea., being about one tlwnsaud feet on
this long <listance higher than the highest summit grade ou the Northern
Pacific railroad route, while for the correspou<liug distance on the
N ortheru Pacific line the average elevation is under three thousand feet,
or three thousand feet less. The highest summit on theN orthern Pacific
route is about three thousand feet lower than the Sherman Summit on
the Union Pacific line. The profile also shows that on the Union Pacific
route, for nine hundred continuous miles from Sidney westward, the road
has au a-verage height of 0\~er five thousand feet, whilst the lowest spot
on that clli::;tance is more than four thousand feet above the sea; whereas
on the Northern Pacific route only about sixty miles at most are as high
as four thousand feet; and the corresponding dist:tnce of nine hundred
miles, extenuing from the mouth of the Yellowstone to the valley of
Clark's H.iver, (including the crossing of the H,ocky .JYiountains,) is on
au a'Terage theee thou:::;aud feet lower than the grade on the U uion Pacific
line. Then allowing that an elevation of one thousand feet causes a
decrease of temperature of three degres, this would make a difference
of nine degrees. There is, therefore, a substantial reason for the circumstance, now well authenticated, that the snows on the northeeu route
described are much less troublesome than they are on the U u iou
Paeific and Central Pacific route. At the same time it should not be
claimed that there will be no trouble from snow on the northern line; there
are places where snow falls to the depth of several feet, aucl at the highest
passes to the north of the estimated line, the snows are much deeper
than at the Deer Lodge Pass; and on the alternate line across the
Coeur <1'Alene range, the snow falls also a consi<lerable depth. This is
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likewise the case on the indicated cut-off routes from the Columbia.
River, by the way of Yakima River Vhlley, through the passes of the
Oa~cade range to Puget Sound. The impression I would wish to create
is this: That a line can be locatell between the valley of the ~\Iis souri
and the mouth ofthe Columbia RiYer, and to Puget Sound, which for
the greater portion of the distance will not encounter any serious trouL>le
from snow; and that in the passage of the Belt range, between the Yellowstone and the Upper _Missouri, in case that route should be chosen,
the crossing of the Rocky :M ountains at Deer Lodge Pass, and of the
portage between the Cowlitz Ri\'er an<l Pnget Souutl, no greater olJstacles from snow are likely to be met with tilau have already bern
encountered and overcome on roads iu the New Englancl States and in
the State of New York. It is the general and natural impression in the
States that the further north the deeper the sno\Y ; but ou this line the
modifying and eontrolling iuflnences of the mild and dr.v climate which
pervades the interior along this latitude, combined with the greatly
reduced elevation of the range of country to be occupied, and low summits of the Hocky l\Iouutains, tend to (•.onfirm the faNorable statements
of intelligent gentlemen who have long been familiar with the region in
question. I cannot hesit<tte, therefore, while fully appreciating the
importance of the matter, to present confidently these views in relation
to the probable snow difficulties along the proposed route of the northern
Pacific railroad.
Lcmds.-In the grant of lai1ds of alternate sections on a width of forty
miles on each side through the Territories, and twenty miles on each
side through the States of l\Iinnesota and Oregon, it is assumed that
there may be nearly fifty millions of acres which will become the property of the company. In northern \.Visconsin, l\Iinne~wta, and iu Da,kota
Territory, the general character of the land along the route, as given in
the reports of Governor Stevens, and more recently iu the reports of
Governor l\Iarshall and Philip vV. Holmes, esq., who made a special
examination in 186!), is excellent for agriculture. In passing ovel' from
Lake Superior to the l\1issouri, the line crosses the valleys of the St.
Louis Hiver, the Mississippi, the Red RiYer of the North, and the ,James
River, which are known to present great na,tural advantages and to need
only a railroacl to induce their rapid and profita,ble settlement; a large
portion of these valleys is admirably adapted to culture. Along the
tributaries of the l\1issouri and of the Yellowstone, there are arable valleys; and many portions of the main valleys, where they are not adapted
to general agriculture and fine natnr<tl grazing lauds. Iudeed, til ~' (•ntire
route from the Missouri River to the Columbia River, including tile
Rocky l\Iounbtins, in l\Iontana Territory, is through a region abounding·
in uutritious bunch-grass, peculiarly suited to the raising of cattle and
horses, and req niring very little artificial shelter for tile stock in \Yinter.
I must not, either designedly or undesignedly, convey au impression that
all of this immense botly of land is arable, or tha,t it is adapted to the
raising of wheat; tllere is iu the htrge area embraced in this extensi \Te
laud grant a great variety of soil and climate, and through the mountain region a considerable portion, if it was not for it:::; miueral \Yealth,
would ilave but little value. There are tracts where, 0\ving to the
general abseuce of sufficient rains and dews, the land caunot be made
to yield ,,~eu without irrigation. On the other hanrl, there are umnerous valleys of rich land which will yield abundantly at once, without
artificial irrigation; an<l there are many millions of acres of the fmest
timber in the world. It is, of course, a question of time when this region
shall be settleLl and support raHroad business; that time \Yill be regu-
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lated \\holly by the period when the railroad shall ue put in operation.
At present, the middle portion along aud on both sides of the Hocky
l\Ionntains, in l\Iontana Territory, is wholly dependent on the gold production, which has been very remarkable. Gold exists over a ve1·y
large area in l\fontana Territo::y; also in Idaho, and parts of Utah and
Washington Territories, and Oregon. Gold has been the prime eanse
of the mo,-ement of the people to that once far distant interior, which the
opening of the railroad to the Pacific has now brought <·omparath-ely
near. Only a few years ago ~fontana became the theater of the gold excitement, yet alread:r a number of farms are established, aud tlw exeeJlent
capal>ilities of the soil and climate are not mere matterl:l of conjecture,
but of actual proof. vVheat, butter, &c., and nearly all kinds of n'gehtbles, which, until recently, brought fabulous prices all over the gold rrgion,
are now uut little higller, proportionately, than in the old s.r:ttletl States;
this lms been effected entirely by the cultivation off<trms in Montmm Territory. The fact that the whole of the immellsc region between the
l\fissouri and the Lower Columbia Hiver, embraeiug tl1c Hocky :\louutain
range, is, w'ith tritling exceptions, a superior natural gTnziug (';mHtry, is
v-ery significant. All over this territory wild animals have fatiPnc<l for
ages. They must now gh-e place to the flomesticatetl herds and tlocks
for which this region is so admirably designed; and although, as a rnlc,
over this wide expanse of grass-clothed hills aud plains, there is n n
inadequate suppl,y of raiu, the droughts are never sufficient to destroy
the bunch-grass pasture, and the soil is generally excellent, alHl iu many
places very rich, needing only irrigation. There are, howm-er, numerous
valleys \vitll perennial streams fed from the Hocky 1\Iouutains, containing land of the most fertile character, already improved in various places,
and yielding abundant harvests. Land which, if left without railroad
facilities, might be allowed to remain forever a natural pa,'tnre, will,
when there are chances for shipment of the products by rail, be pnt
under culti,-ation. It should be borne in mind that where there are now
only prairies, subject to continual burnings, trees will spring up and
flourish hereafter when these lauds become protected by civilizatiou.
The growth of trees ou the Pacific slope is very rapid.
The junction of allmaiu trunk railroads that may "be built eastward
from the Pacific Ocean with the J\Iissouri River, ·will ultimately prO\-e to
be much more important than is yet generally imagined; e:-;peeially
when the valley of that great rh-er becomes more densely popnlate(l.
An extensive interchange of products will take place, both ea8t\Yard
and westward from the river along the east and west lines. 'rllC i mmense v-allels of the J..1ower Mississippi and J\Iissonri, all the \nty from
New Orleans to the upper waters, are yet in their iufaucy as far as population, agriculture, manufactures, and general commerce are concerned.
The com;truction of railroads along and acros8 these magnificent valleys
will stimulate all of them by the great facilities afforded, and throw ll
large amount of local traffic upou the east and west railroads.
No main trunk line can eujoy a more advantageous positiou, in this
respect, than the Northern Pacific road, and to a very considerable
extent this will apply in the cases of the crossing of the D,1kota, the
~Iississippi, the Hed H.iver of the North, and the St. Louis Hiver. The
pro(luctious of the He(1 Hiver, mYing to the extent and womlerfnl fertility of its valley, will at ouce create a remunerative tnule Oll the eastern end of the road. This region, it is well known, is admirably adapted
to wheat, and iutelligeut gentlemen who are familiar \Yit,h its ehal'<ldPristics have estimated that there are fifty millions of acres of cnlti,-a"ble
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lands in the Red River Valley alone, which may be profitably dm+oted
to the raising of wheat and other cereals.
Branch lines will undoubtedly be constructed leadiug from the ~orth
ern Pacific trunk along· the St. Louis River, the Mississippi, the Hed
Ri,Ter, the Dakota River, and the Milk River branch of the Missouri.
These branches will be met l>y the Canadian improvements, bringing
into this connection the vast regions along Lake V\'innepeg, includillg
the valley of the Assinaboine. A branch from the Missouri reaching to
~1ilk . River, and up that stream to the great Saskatcllawan Valley of
Canada, \vill at no distant day constitute a very important feeder of the
Northern Pacific line, opening for t,hat large territory railroad outlets to
tlle naYigable waters of the eastern Atlantic coast by way of Lake
St'tperior, and to the Gulf of ]\,[exico by the Missouri and .Mississippi
Rivers. No public pr~ject that can l>e deYised will sooner or better
devt>lop that vast territor•y in Canada, and bring out its value. The
summer isothermal line of 70o reaches to the valley of the Saskatchawau,
about latitude fifty-one degrees north; the same isothermal line passes
through Cllicago, Cleveland, anrl Harrisburg, Pennsylvania, on this continent, and tlJrough southern France, Lombardy, and the great wlleat
grmving districts of southern Russia. 'rhese important Canadi<.w territories, whieh, for want of adequate investigation and public eonsilleration,.
have hitherto been generally reg-arded as valueless, are destined within
a reasonable period to perform an important part in the progress of
agriculture and commerce on this continent. Lines of latitude are no
longer the sole guides in estimating the climatic characteristics or producing qualities of regions to the north, since experience has shown
that the chilling effect of high latit,u<le, ·so marked on tlle Atlantie
coast, is overruled· by the influence of the Pacific Ocean, and, perllaps,
other causes not yet thoroughly elaborated or under~tood.
It cannot be doubted tllat accompanying, and immediately following,
the construction of the line of the N ortllern Paei1ic road, huudreds of
settlements will rapidly be made in the valleys 9f the Missouri, Yellowstone, &c., on the em:t, and in the valleys of Clark's Hiver, Columbia
River, &c., on the west of the Rocky Mountains.
vVith respect to the local trade and travel on the railroad along the
lower Colu1nbia, and from the \Villamette Valley, concentrating at the
eity of Portland, Oregon, the population and business ::ue already there,
only awaiting the opening of this line to make the western end self-sustaining from the start. I speak confiuently on this p::>iut from personal
observation. In l\iontana there is already an active, enterprising population estimated at over sixty thousand inhabitants, chiefly men, and all
directly or indirectly interested in gold or silver mining. There is every
reason to anticipate :1 continuation aud increase of the mining l>usiness
in this region, which must afford a handsome amount of trade and travel
immediately on the opening of the railroad.
Coal has been discovered at so many points along the general route
· that there can no longer remain a doubt on the subject. The company
may rely upon having fuel for their engines and shops at reasonable
cost, and the transportation of coal for the general use of citizens, and
especially for manufacturing, will become an item of profit.
The cost of this railroad will be less per mile than the average cost of
railroa!ls in this country, owing to the rare water facilities, at many
points, for the cheap carriage .of the iron and other materials required;
and the large proportion of easy grading; and the cost of working it,
mving to the predominance of light grades and curvature over the
greater· portion of the distance, and the facilities it possesses most of
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the way in good supplies of water, wood, and coal, will fall below the
average.
Finally, the position of this line across the continent on the shortest
practicable uistauce between the Pacific Ocean and the great lakes of
the Atlantic siUe, establishes it as one of paramount importance in a
national point of view, the value of which to the government cannot
easily be overrated. The facilities it will afford for the rapid and economical dJstribution of troops, ammunition, and stores for the numerous
forts on the waters of the 1\iissouri, the Ycllow.stone, &c., and along the
Yalley of Clark's River, Columbia River, and Pnget Sounu, will be
invaluable for military purposes, and will save millions annually to the
public treasury. A moderate estimate of the mere money-saving to the
country will show not less than three per cent. on the entire cost of the
road every year, for present military transportation alone, to forts now
in existence. But more forts will be neede(l to hold the Indian tribes
in check as the white settlements shall be annually extended over Indian
territory, a matter which is inevitable, and as certain as the ultimate
extermination or absorption of the Indian race. The openiug of this
road will forever settle the question of white supremacy over an area of
country covering at least four hundred and fift,y thousand sqnarc miles;
sufficient in extent to make teu states of the size of Pennsylvania.
The Northern Pacific railroad will be a most convenient route for
trade and travel across tbe ocean from Asia and the Sandwich and other
islands of the Pacific; for transporting Asiatic products quickly to the
gold regions of Montana, and distributing them along the valleys of the
Yellowstone, the Missouri, the Dakota, the Red River, the Mississippi,
and the lake region. It is true that the main or most northerly terminus
will be at Lake Superior, but connections witll St. Paul, 1\Iil waukee,
and Chicago, &c., are certain to be made, which will put this line in
direct communication with the entire railroad system of the United
States and Canada.
The ocean currents of the Pacific are such that vessels fi'om Asia,
&c., destiued even as far south as San Francisco, are compelled to make
northing, which brings them on a, parallel with Puget Sound. This is
a very important fact in connection with the northern Pacific route.
This line, with tbe land grant secured to the company by the go\Ternment, possesses great intrinsic value, and will lJe, as a whole, remarkably fa,yorable. If judiciously located, honestly constructed and properly
administered, it will within a few years pa,y a fair dividend on its cost.
These arc the general features of the Northern Pacific Railroau route.
l\lany interesting matters connected with the subject could not appropriately be presented in a paper of this .uature and will have to be
retained for another occasion.

CHAP'rER XLII.
DEER LODGE COUNTY.

This county is rectangular in form ; its boundaries being straight lines,
except a slight projection in the southeast corner. It is about one hundred miles wide anu two hundred and fifty miles long. Its northern line
is the bounuary between the United States and the British po3sessions.
The western line follows down the parallel of longitude 113o 30' to about
latitude 45° 50', and then runs in an irregular southeast course till it
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intersects the parallel of longitude 112°, wbieh it follows up to t1•e
British line, covering three and a half degrees of latitude, from 430 00'
to 4D 0 .
The northern half of the county is on the east side of the Rocky
:Mountains and the southern half on the western slope, the main chain
running diagonally across the county northwest and southeast. The
northern half, embracing some of the best agricultural, grazing, and,
probably, mining regions in the county, is a terra incognita almost utterly unknown to the white man, because it is in the undisputed possession of the Indians, who still indulge in the pleasitnt pastime of murdering and robbing any luckless wight that they find in it intent on deYelopingits resources and making it of some benefit to mankind. The southern and western portion of the county is sparsely settled by a hardy and
thriYing people, who are princi11ally devoted to mining pursuits, agriculture, and grazing, for which the com1ty is admirably adapted. Tlli~:l
portion of the county is drained to the west and northwest by the Deer
Lodge, Ht>ll Gate, and Big Blackfoot River.s, the northeastern headbranches of the Columbia, and their tributaries. The northeastern J>Ol'tion of the county is drained to the east by the tributaries of the Dearborn, Sun-Teton, 1\favias, and Milk Rivers, braHclles of the 1\'fissouri, and
partakes of the character of a plateau or plain country, which further
to the east degenerates in to "bad lands." The Rocky l\lountai11s beud
. around the souther11 end o~· the county like a fish-hook, and, running
diagonally through it, pass out near the north west corner into J\Iissonla
Count.y. Along this part of the range are some lofty peaks, and the
chain is much broken up. The same is the case at the south eud of the
county where the dislocation is Yery great, the mountains rising in
jagged and almost inaccessible peaks, some of which are uudoubtetll.Y
14,000 feet high, and rise far aboYe the eternal suow-liue. In the intermediate portion the range does not rise above the timber line; the outlines are rounded, and those parts not timbered are coyered with alnxuriant growth of bunch-grass.
There are many spurs making out in all directions fi'om the main
chain, many of them being of equal, or e,-en greater, height. They are
mountains of upheaval and not of erosion. .1\lauy of the highest
peaks are composed of altered sedimentary rocks, which dip at various
angles fi'om a ,-ery gentle iucliuation to almo!:;t vertieal. In some places
the gnwite and syenite protrude and form peaks, but they are excepinto fine shtbs of alJ sizes and thicknesses, which show an exquisite artioual. Some high peaks and ridges are composed of t:mndstoue split
rangcment of ripple-marks. Limestone of excellent quality is abundant
in almost all part,s of the county. Coal exists in several places in the
county. One bed of unknown extent lieR in a basin at the head of a
branch of Little Blackfoot Creek, near l\fullau's Pass. It is supposed
to cover at least one thousand acres; was discovered July 16, 18UD, by
l\iorgan & Embody while prospecting for gold ; is nine feet thick, lying
nearly horizontal, with a slight dip to the east. This coal presents a
fine glossy appearance; is bituminous, free from earthy or sulplmrous
substances, and burns in a stoye or grate with a clear blaze, leaviug but
little ashes or cinder. It is about thirty miles from Deer Lodge and
twentJTfrom Helena. The owners say it can be mined for $10 per ton,
and delh-ered at the first-named place for $15 more; making the cost
$25, an<l in H~lena about the same.
There is another bed about twenty-five miles west of this one aml
twenty-fi,-e miles due north of Deer Lodge, on a braneh of the Big
Blackfoot River, called Nevada Creek. This has never been opened,
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although it was claimed by some parties several years ago. It is said
to be of the same quality as the last named ; horizontal; about eleven
feet thick; very accessible, and of unknown extent. It is probably a
continuation of the first-named bed.
Another bed of unknown extent and thickness was found in 1867 by
some parties who were prospecting for gold on Dog Creek, on the .Mullan road, twelve miles northeast of Deer Lodg-e. It has not as yet been
opened or tested, timber being as yet so plenty that the want of coal
has not been felt. There are also promh;ing indi<:ations of coal near
Gold Creek and in the upper part of Deer Lodge Valley.
No salt springs are known in the county; nor have any artesian wells
been bored, and I believe none exist in the Territory.
Six saw-mills driven by water-power are located in various parts of
the country, and one portable steam S<""LW-mill. Lumber sells for from
$25 to $60 per thousand, accoruing to quality, accessibility, &c. The
county is quite well timbered, probably the second best in the Territory.
Missoula County stands first in this respect.
Not a single flouring-mill exists in all this immense county, consequently but little wheat is raised, but the quality and yield are both good.
Oats and barley arc a sure crop when the grasshoppers le.t them alone ;
large quantities are raised, the yield being fully forty bushels per acre.
Vegetables grow to a large size and of most excelleut quality, with
the exception of some of the more delicate kinds, such as melons, pnrn pkins, squashes, tomatoes, and beans; all of these, however, as well as
corn, grow finely in the adjoining county of JYiissoula, the altitude being
considerably less anu the nights warmer.
Game, onee abundant, is HOW almost exterminated, there being but
few deer, mountain sheep, or antelope. A few white Hocky l\Iountain
goats inhabit the most inaccessible peaks. Elk arc found in considerable numbers among the densely timbered mountains, where are also a
few bison or mountain buffDlo. All have become exceedingly wary, an<l
it requires the utmost skill and patience on the part of the hunter to
succeed in killing them. . Of small game there is the large white hare of
the plains with yellowish gray eyes, the white hare of the timbered mountains with black eyes, the small brush rabbit, aud sage chickens, grouse,
fool-hens, duckt', gem;c, cranes, brants, swans, snipe, plmTer, curlews,
and prairie chickens. Of singing birds the lark, robin, thrush, blackbird, and some others are found. Eagles, fish-hawks, Yarious kin<ls,
common hawks, owls, raYens, crows, and vultures are frequently met
with.
Fish are abundant in all the streams, principally brook and salmon
trout, with considerable numbers of white fish and suckers. Salmon
cannot ascend to all the valleys at present on account of the Kettle
Falls of the Columbia, near Colville.
The facilities of communication are excellent, so far as r0ads are con·
cerned. There are no navigable streams or lakes in the county.
PLACER J.\<IINES.

Gold was first discovered at Gold Creek, in this county, in 1852, again
in 1858, and still again, in 1860.
These placers were neglected until 1866, when they were found to be
both rich and extensive. They are in and among rounded grassy hills
at the northern foot of the Gold Creek Mountains, which are an isolated
spnr, putting down from the main ranges. The mines, principall.v bill
diggings, will last for many years. That part known to be rich is
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about five miles square, but it will probably prove to be much more extensive, as all the surrounding country possesses the same characteristies. vVater is conveyed to these mines by a number of ditches, a list
of which will appear in its proper place. Tile average priee charged
is about twenty-five cents per inch for twenty-four hours, it being customary to run day and night during the summer.
'rbe vote of this district in August last was three hundred and thirtythree; but as only al•out half the·adult male population voted, and as the
women and children would amount to half as rna~1y more, the whole population may be set uown at about eight hundred. \Vages are from four
to six dollars per day without board, according to quality of labor.
About one hundred Chinese are in this distriet~ Tbe wages pai<l them
are alJout half of what is paid "·hite laborers, although their labor is
valued at only about ten per cent. less. They are good citizens and are
well liked by all, except the Irish, who, true to their interests, are the
enemies of all who come into competition with them. The total yield
of the above mines is estimated at $3,000,000. They are about at the
center of that half of the county lying west of the Hoeky 1\Iountains,
in latitude 4Go 30' and about 4,100 feet above the level of the sea.
Ophir Gnlch, on a tributary of Little Blackfoot Creek, beads in the
main range a short distance north of Mullan's Pass, and runs south. It
is about twelve mile;:~ long and is, or has been, mined the entire distanee.
Several of its eastern brauehes, such as Tiger, Carpenter, Prairie, Eureka,
and other gulches were rich, aml there is a large extent of hill and
prairie diggings in the vicinity that will lnRt for some years yet. The
mines were discovered in the fall of1864 by Peml>erton, Bratton, Stewart,
and others, but no work of auy eonseqneuce \Yas done, nor ·was there
any excitement about them ulltil 1\Ia.rch, 1863, when, during- a spell of
intense eold weather aud deep snow, a stampede to these tliggiugs occurred, in which mauy persons were l>adly fi'ozeu. The town of Blackfoot City was located on Ophir Gulch in 1\'Iay, l8G3, an<l for a couple of
years was a place of considerable importance, hnt the fate of nearly all
mining towns overtook it, and it has now dwindled down to a small Yillage, although the mines in its Yieinity are far fmm being exhausted.
Ed. Smith & Co.'s bed-rock flume, three miles lJelow town, in Ophir,
was begun in June, 18G6; it bas a, 30-inch bottom; is now one mile in
length, and controls the guleh for four miles. Its present cost is $20,000.
Thomas E. Pounds & Co.'s bed-rock fiurn e, in Carpenter's Gulch, was
sta,rted in September, 1866. rt·has a 26-inch bottom, and is intended to
work the gulch four miles. At present it is one mile long, and bas cost
$14,000. Several other flumes and hydraulic operations are going on, of
which I could not get any definite information. The quality of gold
here, as well as at Gold Creek, is excellent, eoining from $18 to $10 per
ounce. The total yield of Ophir Guleh and vicinity has been about
$5,000,000. The vote last August was 200, which would give a population of about 500 souls.
lVctshington, J~fferson, and Nevculct Gulches.-They head in the m<.tin
range just north of Ophir Gulch, and rnn west into the Big Blackfoot
Hiver. A spur of the mountain runs down between each two of them.
They were discovered in the summer of 1865, and paid. largely in eoarse
nugget gold. They were shallow and only paid about the l>ase of the
main Rocky l\fountain'5, a distance of from three to five miles; lower
portions never paid. There is a number of bars on these gulches, which
are good, but haYe not been worked for want of 'vater. Some ditches
have lately been dug that will afford a limited supply in future. These
mines will last several years yet. Total yield of these gulches, alJout
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$1,500,000; quality of gold excellent, same as Ophir Gulch. The vote
at last election was 111. Population about 200, all told.
JlfcOlellan Gulch heads in the main range, a little north of vYashington; ruus west parallel to it, and is a small branch of Big Blackfoot
RiYer. Shallow diggings, worked about t"'"o miles, near the lJead; YPry
rich in coarse gold of fine quality. There is still a considerable extent
of good ground; water scarce; was discovered in 186;3, and has yieh1e1l
about $1,600,000. The vote last August was 49. Population about lOU
in all.
Lincoln Gulch heads in the main range, near Cadol's Pass; runs south
into Big Blaekfoot River, and was discovered in 1866. About five miles
of upper portion worked; shallow in the upper part and deep below, the
latter being worked almost exclusively h,y drifting; water scarce and
Indians bad; will last for years to come; has yielded about $1,200,000,
Vote in August last, 234. Population about 600.
Bear Gulch heads in the spur running down northwest between t.he
Big Blackfoot and Hell Gate Rivers, and runs south into the latter near
the west line of the county. Was uiscovered early in the spring of 1866;
is about twelve miles long. Five miles of ,upper part worked; Yery deep;
generally worked by drifting; rich in coarse gold of fine quality; 'vill
last for some years yet; water scarce. Deep Gulch is a branch of Bear
Gulch, about four miles long, and all worked to some extent. Deep diggings; very rich, but water very scarce. Total yield of the two about
$2,000,000. Vote last August, 240. Population about 450.
Elk Creek heads in the spur at the head of Bear and Deep Gnlcl1es,.
and runs nortb into the Big_Blackfoot River. It is about 10 miles long;;
the upper five miles mined; water scarce. 1\'Iany rich dry gulches are.
in the vicinity, but water cannot he had. The mines in this vicinity will
last some years yet. Elk Creek and vicinity have produced ahout $500,000. Vote in August last, 67. Population about 100.
Henderson Gulch is a tributary of Flint Creek, about fifteen miles above .
its moutb. It was discovered September 16, 1865, by Joe Henderson!
and party. In 1866, about 75 men worked in the gulch, and although.
but few claims were opened, about $30,00'0 were realized. In 1867, 175 .
men were employed, and took out $120,000. In 1868, 125 miners took.
out about $100,000. In 1869, about 80 men worked; the yield was about_
$50,000, water being very scarce. In ordinary seasons it is quite plenty, .
there being several ditches of good capacity. Total yield, $300,000 ..
Vote in August last, 59. Population about 100 in all. These mines will
last many years yet. Gold, fair quality and fine.
Georgetown is on a small branch near the head of Flint Creek. The.
mines are of small extent and nearl~r worked out; they are supplied with.
water by a ditch. These mines were discovered in 1865, and have
yielded about $40,000. Population about 25. Vote of Georgetown and
Cable combined, 37. Population of Cable about 40. Poor quality of
gold.
•
F-rench Gulch is situated near the southern line of the county, a tributary of Big Hole River, and on the east side of the main range. It is
about five miles long, runs southwest, and has been and is being worked
the whole length; sh~.llow diggings. First Chance Gulch puts into it; .
is about three miles long, also shallow, and worked the whole length.
Both paid largely. The main gulches are about worked out, but there·
is a large extent of side gulches, bars, and hill diggings, that will last
for years. Water is scarce. The vicinity has yielded about $1,000,000.
Vote in August last, 117. Population about 200. The distr:ict was dis~.
H. Ex. Doc. 207-18
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co-vered in spring of 1865 by a party of French Canadians. Gold of firstrate quality,
·
Gerrman Gulch is on the head of the middle fork of the Deer Lodge
Hiyer; is about six miles long,_ and was discovered in the fall of 1864 by
a small party who were returning from Kootenay. Among them were
Fretl. Brown and Ed. Alfield. The mines are deep, rocky, and hard to
work. rl'hey are generally worked now by bed-rock flumes and hydraulics. Tlw water was scarce this year; in ordinary years plenty is supplied by several ditches. These mines will last for many years to come.
Bstimated yield, $3,800,000. Gold is of extra good quality. Vote in
August last, 82. Population, as estimaterl. by a resident, 250. This
gnleh runs north, and is on the west side of the main range.
'rhe followiug · mines and camps are located near the head of the
Deer Lodge l{i ver:
Butte Oi(IJ.-Tlds camp was discovered in 1864 by G. 0. Humphreys
and vViHiani Allison; it consists of a number of gulches, (most of them
dry,) and covers au arc;a of about two square miles, almost all of which
wiJJ pay to work, and portions of it are quite rich. The water used for
mining is supplied by ditches, as follows:
No.1. Owned by Hnmphre,ys & Allison, and built by them in 1865-66,
from Silver Bow Creek; is about three and a half miles long, carries
:300 inches, and costs about $7,000.
No. 3. Owned by Humphreys & Allison; was built by them in 1866
ant11867, from Silver Bow Creek and from a branch of North Boulder.
Its total length is about fourteen miles; it carries about 700 inches,
aml costs $31,500.
No. :3. Owned by John Noyes & Co.; was built by them in 1866-'67, is
:supplied by springs on the side of the mountain bounding Silver Bow
Valley on the east, is about twelve miles long, carries 250 inches of water, and costs $9,500.
Price of water in 1867, 87~ cents per inch for 24 hours.
Price of water in 1868, 621- cents per inch for 24 hours.
Price of water in 1869, G2~ cents per inch for 24 hours.
Price of labor $4 to $6 per day of 10 hours.
Number of miners employed in 1867 about 260, for four months.
Number of miners employed in 1868 about 140, for three months.
Number of miners employed in 1869 about 50, for two months.
The amount of water sold was about in proportion to the number of
laborers employed, taking as a base of calculabon the amount received
;by Humphreys & Allison from two ditches in 1867, viz : $20,800.
· Yahlcee Doodle and Pilgrim Gulches are located near the head of Silver
~Bow Creek, whi.eh is the north branch of the Deer Lodge. They were
·discovered in the spring of 1867 by William H. Little; are three miles
1ong, and pay from $6 to $10 per hand for about two months; almost
-entirely dry this season.
· Rocker and Sill)er Bow, discovered in 1864 by Frank Ruff, Peter Slater, and Bud Barker, are about six miles in length along Deer Lodge
tCreek. They embrace a large number of dry ravines and prairie dig,gings on the south side of the creek, which latt.e r cover five or six
square miles, and are supplied with a limited amount of water from
Divide Creek, through the Hocky Mountain Ditch Company's ditch,
which was constructed in 1866 and 1867; is about fifteen miles long
. :and costs $16,00D; also through Barnard & Company's Ditch, built by
L. A.. Barnard & Co. in 1868-'69, starting at Di.vide Creek. It is about
~ighteen miles long, and costs $20,000.
Blcwlc Tail is a small tributary of the Upper Deer Lodge, about
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twelve miles southeast of Butte. It was discoyered by 'Villiam Chinn,
in 1867; pay~ well, but bas ver.v little water.
Basin Gulch, situate south of Butte, is a tributary of the Upper Deer
Lodge, is six or seven milrs long, and was discovered in 1866 b:y George
Popple and brother. It pays from $4 to $10 per day to the hand.
Oro Fino Gulch, discovered in 1865 by Peter Brown, is about two
miles long, with an extensive ar.ea of bar and dry gulch diggings on
either side. It is located north of Rocker, pays well, but has very little
water.
The foregoing constitute and are embraced in the Silver Bow Basin,
or Upper Deer Lodge Valley.
H'i.Qhland, a tributary of Jefferson River, rising on the north side of
R.ecll\1ouutaiu, was discovered in J.uly, 1866, by Coleman and brother
and Crawford. It is about four and a half miles in length, only a portion
of which is mined. Parts of it are Yery rich, and the gold found there
is said to be .070 fine. It is on the east side of the range, near the
southern corner of the county. The best gold coins over $20 per ounce.
The gold from SilYer Bow, Butte, and Rocker is the poorest, and
being largely mixed with silver, it is only worth $12 to $16 per ounce.
The estimated yield of Butte, Silver Bow, Rocker, Highland, and
adjacent small gulches and placers, has been $4,000,000.
The vote of Silver Bow in August last was 83; of Butte, 87; Rocker,
66 ; Highland, 101; total, 337. 'rhe population of all combined is about
700 souls.
Prairie Gulch, Uncle Ben's G~tlch and vicinity, lie on the west sidE' of
Deer Lodge Valley, into which they run to the east. They were discovered in the spring of1868, by Frederickson, l\-1oss and" Uncle" Ben Pricer.
These gulches are scarcely deYeloped, yet, owing to the great scarcity of
water, they will probably prove extensive, and will last for several
years; they have yielded about $50,000. Tlle vote last August was±:!.
Population about 75.
Oariboo and Boomerang Gulches anrl vicinity are tributaries of Deer
Lodge River, head in the main range and run west. They were discovered in the spring of 1867. The mine portion is about three miles in·
length; but it is as yet unknown for what distance they carry gold.
Water is very scarce, and is supplied by ditches. The diggings have
paid well for the work done. The total yield is about $80,000. Tlle
Yote in August laRt was 21. Population about 40.
Snow Shoe, Dectd Wood, and a cluster of small gulches lying east of
Ophir and Carpenter, have been and are still rich, but have alwa_ys
been worked to very great disadvantage, owing to a scarcity of water.
\Vit.h proper facilities for working they would undoubtedly pa;y largely.
Have yielded about $200,000. Vote in August last, 12. Population
about 30.
.Recapitulation.-The total gold yield of the county has been at least
$~-1,~70,000; the total silver yield of the countJ-- has been at least $100,000,
(the last all from Phillipsburg.) The official vote of the county last
August was 2,283, but it being a dry year a large number of Yoters were.
absent prospecting, hunting, &c. The population is about 8,500.
QUARTZ MILLS AND LODES.

One. thousand five hundred and thirty-four quartz lodes are recorded in
the county, but a large portion of these are the veriest "wildcat," and of
tlle remainder but very few have received any development tendiug· to
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show their permanency or value. 1\fany, however, would pay well, if
properly worked even now, and a large number will be remunerativ-e
in a few years, when the cost of li\ing, labor, and machinery has become less.
The James Stuart mill at Phillipsburg, built in 1867 for sihTer ores,
is a stone building; engine, 50 horse-power; boilers, 40-inch diameter
and 20 feet long; runs ten stamps, 6.30 pounds each; six Wheeler pans,
4 feet in diameter, and three concentrators, 8 feet in diameter; stamps
and pans are geared to make from GO to 75 drops and revolutions per
minute. Capacity from 12 to 15 tons per twenty-four hours, according
to quality of ore. It has crushed about 1,000 tons of quartz in all, which
yielded about $100,000. The rock worked was principally croppings
and ore taken from near the surface. The mill is now idle, awaiting repairs of crank and cylinder. It cost, all told, about $75,000, currency, an~l
is considered the best mill in the Territory. It is situated in Flint Creek
district, which first became generally known in the winter of18GG. The
distl-iet seems to be a basin of stratified rock on the north side of the
Gold Creek :Mountains. The principal explorations haye been carried
on by a St. Louis company, on what is known as Comanche HilL :From
uheir workings, a shaft 100 feet deep, and a tunnel 200 feet long, besides
~orne considerable stopings and inclines, it appears that the kernel of
the hill consists of stratified rock, chiefly limestone, partly metamorphic in character, and all probably highly magnesian. These strata,
each from 2 to 10 feet thick, strike east and west and dip north into the
hill at an angle of about 30°. In the planes separating them the ore is
found. It consists principall~- of black sulphurets of silver and ruby
silYer ores with quartz and calcspar as gangue. The ore is not regularly distributed throughout the entire plane separating two giYen
strata, but occurs in nodules, varying from 1 to 5 feet in thickness, and
ln masses of from 1 to 500 tons. The seam-if it can be so properly
~alleu-theu narrows down to a mere line of separation between the two
layers of limestone. The extraordinary anticipations in reference to Comanche Hill have not been realized. A large mass of cropping-s, estimated at several thousand tons, covered the brow of the hill. This mass
was spangled with black sulphurets, and was supposed to be good pa,y
ore. Upon being taken down it was found they consisted of limestone,
merely superficially covered with ore, and a small portion of which only
paid for reduction. Evidently, in this case, the usual order was reversed,
and the slight incrustation of ore rendered the limestone less destructible than the surrounding country rock. The question of 11ermanency
and returns will depend upon the size and frequency of recurrence of
these ore bonanzas. The question cannot be said to be definitely settled as yet.
A large amount of work has been done to the east of Comanche Hill,
on the Comanche extension, and the Romley and Bugher Lo<le, arising
from a lawsuit, relati\Te to identity, which was decided in favor of the
former. At what was called the discovery of the Romley and Bugher,
a body of silver ore, some twenty to thirty feet in width, has been
t1ucovered. That portion of the ore, with heavy spar as gangue, is highly
argentiferous; the pure quartzose portion, forming the principal part, on
the contrary, was not sufficiently rich in silYer to submit to the onerous
charges of custom reduction. On the Comanche extension a large body
of silver ore bas been lately discovered, with threads of native ~ilver
visible in considerable quantities. The Poor l\Ian's Joy was one of the
lodes that first attracted attention in the district. An open cut has been
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made about two hundred feet long, uncovering the vein and showing
from three to six feet of quartz. The vein seems to dip at a Yery small
angle. Some of the ore, undoubtedly selected, was shipped to smelting
works in New Jersey, and Berlin, Prussia, and yielded fi·om $300 to
$1,100 per ton.
Too little work has been done to venture an opinion as to the character
of tlle vein. T4e ore contains a considerable percentage of lead, and
is not practicable for milling. The proprietors propose to put up an air
concentrator this winter, to concentrate the ore as much as possible, and
then to ship it to eastern or European smelting works.
A large number of other lodes have been discovered, but very few of
them were worked to any considerable extent. They seem to be mostly
what in England are technically termed "flat veins"-bodies of ore
interlying stratified rock, and appear to be formations analogous to tlwse
of "\Vhite Pine-with this difference that the strata and ore dip at a
considerable angle, and are more confined to their respective seams.
Mill Creek, a deep bnt narrow gulch, divides the district into two
parts. .All the lodes in the western portion contain a large percentage
of lead, and some of the ore consists of pure argentiferous galena. :No
attempt at their reduction has been made. Although the affairs of Flint
Creek during the past year baye been under a cloud, there is eyery
prospect that ere long this district will form a prosperous mining community. The mill has lately changed bands, and those interested in the
district confidently expect the most brilliant results.
The Hervey mill is located near Georgetown. It is a steam mill of
ten stamps, driven by a 25 horse-power engine; the whole in a log
building; cost $15,000 to $20,000, currency. Has crushed a considerable amount of quartz from the Minnesota lode, and some others, bnt
could not make it pay, although the ore assayed well enough to pay n,
hanclfwme margin if it could be sa,ed. There are many lodes in t!Jis
district; some of them are large and well defined, and will pay wheu
labor, &c., become cheaper.
:l'he Elcing mill is also located near Georgetown. It is an 8-stamp
mill. propelled by a 40 horse-power steam-engine; wooden buildings;
has crushed ore from several lodes; did not pay; idle now.
The Hanauer mill, located near Cable City, is the second best in the
county. It was built by A. Hanauer in 1SG8, and contains four batterie ·
of five stamps, (weight490 pounds each;) drop 9 inches; speed 73 drops
per minute; power, 30 horse-power steam-engine; capacity 35 tons per
twenty-four hours; original cost of machinery 8:30,000; cost of erectionmill house, 33 by 53 feet, engine bouse, 18 by :J.J feet-$20,000 more. The
machinery was built by Gates, of Chicago. The mill has been running
only twenty-five days in all, and crushed during that time G2.3 tons 'of
quartz, which yielded from S.J to $20 per ton. The cost of crushing a
ton h~ts been about $4. At present the mill is idle for want of ores.
Hendrie's mill.-Ray & Ilendrie have erected a 10-stamp mill at Butte
during the past year. The stamps weigh 500 pounds, and are gem'c•l
to drop G5 times per minute. The mill has done little or no work, and is
idle at present; reason unknown.
Some very Yalnable copper mines have been discovered in this district,
and pretty thoroughly prospected. Among the most prominent are the
Original, Parrott, Gray Eagle, 1\Ionutain Ollief, &c. Tile first two are
generally considered extensions of the same vein. A shaft luts been
sunk 73 feet deep on the Original, developing a 3-foot Yein. Tile ore i.?
principally green carbonate and red oxide.
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The Parrott has been explored to a depth of 125 feet, and a goou vein
de-.;-eloped. In the upper zone the copper is in the oxydized form, while
in depth peacock ore, remarkably free of gangue, predominates.
A smelting furnace, consisting of a stack fLn'mtce, with fan-blowers,
&c., was erected to work the copper from these lodes. Five tons of black
copper were run out and shipped east for refining. The proprietors state
that, at present prices of fuel, labor, &c., they can produce black copper
for 8±0 per ton.
The Nowlan mill, located at Cable City, was erected in the winter of
1837. It has twenty stamps of 472 pounds each, distributed in4 batteries,
and 2 arrastras. The motive power is a 40 horse-power engine, geared to
raise the stamps 80 times per minute 7 inches high. The cost of erection we:ls 848,000 in all. The mill reduces 42 to 54 tons of ore in 24
hours, and consumes 3 cord.s of woou. Cost of reduction is reported at
$.),currency. The entire amount of ore reduced is 0,200 tons, all from
the Atlantic Cable lode, which yielded $172,000 in gold coin. The mill
was erected under a contract with the proprietors of the Atlantic
Cable Lode to work 10,000 tons of ore from that loue, at $11 per ton in
gold.
Atlantic Cable lode.-This magnificent mine was discovered in June,
18G2. From the workings up to <late it seems to be a chimney of auriferous quartz in a dyke of limestone. The ore is of a more or less deep
red color, on account of a heavy percentage of iron, and very friable.
The body of ore strikes nearly north and south, aU<.l the ore chimney
dips under the limestone at an angle of 18 degrees. A perpend.icular
shaft was sunk 140 feet deep and a stope level run 24G feet in length .
...._'early 10,000 tons were raised in a little over one year, yiel<).ing $172,000
in gold. The system of mining pursued is perhaps without parallel for
its wasteful costliness and reckless disregard for danger. As the body
of ore gradually dipped away, it was followed in its track instead of
being attacked by means of shafts and levels. This necessitated frequent rehandling, and made it extremely difficult to secure the workings against caving. Some of the ore was rehandled 14 times. Add to
this tlle extravagant cost of milling, $11 per ton, great expenses incurred
to keep down the water, and the consequence was easily to be foreseen.
Finally the mine caved, tlle proprietors failed, and the mill stopped. ln
tlle hands of persons supplieu with sufficient capital to work it upon
mollerate principles of economy, the Atlantic Cable will undoubtedly
resume its former producthTeness with more favorable results to its proprietors.
1liiners an(l Jlfechanic's Tunnel.-ln the vicinity of the Atlantie Cable
lode an extensive tunnel is lJeing cut by a hard-working joint stock
c6mpany, who deserve success. This company was organized over two
years ago, and the shareholders, all poor men, proceedeu immediately
with their work. T\'W shifts per day have been engaged most of the
time ever since in clri·dng ahead the tunnel, while the balance of the
company would engage in other·work to supply funds. Eight hundred
and forty feet in length haYe thus been excavated. lly far the greatest
part was through earth and loose rock, but the last 150 feet had to be
blasted through solid granite, which seems to constitute the center of
the hill. A tb.ousand feet aheacl.of them they expeet to tap the Atlantic
Cable lode. Several mineral-bearing quartz seams ha-ve been passed
in the tunnel ; none of them, how·ever, haYe been rich enough to pay for
working.
Deer Lodge County (lilohes.-The following is a list compiled from the
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assessor's, 1\fr. J. R. Elwell's, returns, and. comprises all those ditches
which sell water:
Capacity '.:\files iu
_______L_o_c_ai_i_ty_.______ ,____N_a_m
__e_o_f__d_it_c_h_.___ _ _ _N_a_m
__e_o_f_o_,_~_n_cr_s_.___ ,i_n__i_u_cl_le__
s.jlengtb.

1

Valu~

1

Pioneer . - - .. - - .. ---. ----. Rock Creek. __ ._______ Kohrs & Co .. __ .... ___
Tom Stuart .. __ .. __ .__ Pioneer Co __ .... ____ ..
Pioneer .. - __ .. __ .... .. P em bcrton & Co____ __

1, 500
100
700

~l?J:;~~-e-:: ::::::::::: R~~~ ~r~!~~rc~~~::::::

Blackfoot. _____ •. __ ... ---

French Gulch.-- .. -------

::\Iill Creek._ .. __ .. -- __ -German Gulch ... ------ ..

Kohrs& CO----------Kohrs & Co.__________
Geor.~e Carutht>rs. ____
P emberton & Co______
P emberton & Co......
Meagher & Co._______
Pembcrton&13ratton.
Pounds & Green __ __ __
Kelly & Co____ __ __ __ __
Pr_yor & .Jolt nson __ __ __
.Johnson & Co .. _______
Thornton & Preston.__
Domingo & Co._______
Weir & Co............
Lebeau & Co__________
P. Golden & Co _____ .. _
Harris & Co_ ____ __ __ __
--- .... __ -' ____ .... __ .. _
Stone &Co............

i~: ~~~

3
3
3
3
2
2

eoo

15
3
3
3
5
7
2
2
2
15
5
4

:o

_ 3v 0
20

1, 000
10, 000
7,000
3, 000
5, 000
5,000
2,500
5, COO
10,000
30, 000
4, 000
1, 500
3, 000
20, 000
6,0v0
2,500
2, 000
3, 500
40, 000
2, 000
8,000

3

500
200
200
600
300
200
15;1
700
500
300
300

1

Totals . ____________ . _.... __ • ______ • _. ______ . ____ . ___ . ______________

~

4CO
300
300
2.30
200
300
6 .:0

Hig-lilanrl Gulch . ___ ._ ...
___ . ___ . _______ _ 1V~ti~~t:::::::::::: -=-sil~-l~ ;::::::::::::
g~~
Butte.-_ .. __ . ___ .. __ .. -- . IInmphrey& Allison .. Humphrey&Allison..
eoo
Noy<·S----------------- .John Noyes...........
500
Rocker . -- ________ ------- Sil ,-cr Bow & Rocker_ Vanderlmrg & Co ____
1, 000
Silver Bow. __ .. __ .. ___ __ Divide Creek No. L __ . L.A. Damard & Co.__
40:>
Divide Creek No.2. __ . L.A. Barnard & Co.__
300
CbiuaDitches-2 ...... Chinese_______________
400
Oro Fino ______________ Morlt'y & Co..........
500
500
Lincoln Gulch ___ .. _. _--- Eight Mile . ____ .. _.. __ Bob Linder & Co._____
StonewalL ____ .... ____ .. __ .. _____ .. __ .... __ __ _
500
Washington Gulch. __ .. . Washington ____ ... _.. Kelly & Co .. ______ .. _
500
Dalton .. --- __ -- _____ .. P. Dalton & Co________
300
llcnderson
-__
__
__
__
__
..
-_
..
__
__
_
__
__
__
__
__
__
500
Henderson ...............
Georp:etown _. ______ . _.. . Georgetown ______ , ____ .Jameson & Co........
300
500
Caraboo . ______ --. - - .. - - - Oro Fino ... -- ... -- .. __ .J. Allport .. ______ ._____
Caraboo ...... __ __ __ ___ .J. Allport.____________
200
.Jefferson ______________ .. California .. ---.------- .Jackson & Co .. ------gg~ 1
McClellan ______________ _ McClC'llan ___ . _______ . _ ________________________
200 j
Standifer Gulch . __ . ____ . St?-ndit;er __ ___ ___ __ ___ Wilson & Co .. ______ ...
300
Elk Creek ____________ __ M1ners . __ . ___________ __________________ ______
200 I
Prairie Gulch. __________ _ PrairieBar __ __________ Freclerickson&Co....
200
Uncle Ben's. _____ . ______ . Uncle Ben ' ~:~ ... ________ _______ . ____ .. ___________ , 2
_
Bl~tcktail

$60, 000

~~~

1

Pike'sPeakNo.L ....
Pike's Peak No.2._. __
Caruther's . .... _.... _.
Enterprise ____________
Last Knob ____________
Dutchman's .... __ .. __ .
Tiger _________________
Ohio - ---------------..
Snowshoe __ .. __ . __ __ __
Pryor . __ -- __ .. ____ .. . .
.Johnson : __ -- _______ ..
Califomia.- ....... ___ .
Bear Creek ___________
American _____________
Moos<' Creek .. -- __ ....
)I ill Creek .... __ .--...
Minnesota . __ -- .. __ ___
Beef Straight _________
German Gulch ________

13
3
3

1

g

25
5
3
23
15
4
6
8
12
12
3
4
4
3
3

~

3
6
3
3
_ _6

1

~;gg~

40,000
4,000
10, 000
40,000
5, 000
7,000
10,000
12, 000
12, 000
40, 000
3, OOJ
5, 000
3,000
10, 000
2, 50J

g; ~0~

I
_

2, :>oo
ti, 000
2, 000
3,000
_ _3, 000
498 000
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In addition to the above, many ditches were built by miners for private
use, costing in the aggregate probably $100,000 more.
The appended table of valuation is taken from the New Northwest:
Comparative table of valuations ancl taxes, Deer Lodge Connty.
Valuation.

Number.
1866.

1

1867.

1868.

1869.

1fl6ti. 1

7

1867.

1868.

,

1869.

!_c_r_\~-~-~ -:-~-·:-.t-~,-·~-'-L-.- -.- -.-.-.-.:--.-~-:,- .,-:'-'-1"7 }}~ :: ~i mIm: ;~g :. m: ~1 • 1 :~:r~
IIop:s ___________________ . __________ . ______ __ ________
Sheep _________________ . _____________ . _______ ________

4, 930

545 ______ ___ _________ _________ . .
39::! _________ ______ . _. ____ . ____ . -

1, 2:35

~~~~~l~ts~~~~~i~~~~::::::~::~: ::~::~: :~:~~~:: ----~~~- ~g~ :::~:::: : :::::~::: ~~~;I~~
~~~~;;~-~ ;~~r~~~:Qi~~~i-~~ ~::::: :::: ~:: :::::: :': :::::::: :::::::: :: ~ ~: ~ ~ ~: ::::::::: ~~~; !~~
Capital in stock companies .. _____ •• _______________________________ .. ___ .. ____ . ---------- -

1i~;~~~.
i~~;
:J~
197, 200

Total value of property______ __ __ ___ __ __ __ __ __ __ __ __ __ ___ __ _ 435, 891
Property tax assessed .. ______________________________ . __ __ __
1, 823
Property tax collected .. ___ . __________________ • __ ___ ____ __ __
3
Totnl taxes collected ______________ .. __ ___ ___ __ ___ ___ __ __ __ __
4, 232
*To date.

619, 276
2, 477
2, 0 ~ 0
6, 990

1, 0:28, 631

4, 619
3, 788
· 9, 630

1, 100, 000
14, 670
*7, 50 J
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CHAPTER XLIII.
LEWIS AND CLARKE COUNTY.

Lewis and Clarke (formerly Edgerton) County occupies the geographical center of the settled portion of the Territory. Its boundaries are
defined by the Sun River in the north, the Missouri River (flowing here
from south to north) in the east, the divide of the main range of the
Rocky Mountains in the west, and in the south by a spur of the same
shooting out towards the north west. These lines inclos1~ a belt about
thirty-five miles wide and one hundred miles long, parallel with the
Missouri River.
The north western part of the county is a continuation of the Grand Ooutean de 1\fissouri, a high level plateau, sandy and arill in nature, and offering little inducement for settlement, except in the valleys of the streams
by which it is intersected.- The northwestern section, formed by the
head-waters of Dearborn and Sun H.ivers, is reported to be extremely
rugged and inaccessible.
The southern half of the county is a basin between the main and belt
range, divided up into a number of beautiful valleys by low intersecting
foot-hills. Prominent among this system are Prickly Pear, Teu Mile,
Seven Mile, Missouri, and Dearborn Valleys, all of which are excellently
adapted for agriculture and stock-raising. The necessary water for irrigation is taken from the streams, and a large number of acres annually
yield a bountiful harvest of all the hardier cereals.
Surrounding and in close proximity to these agricultural lands are
found the principal gold deposits in lodes and placers.
Here, as elsewhere, the Rocky l\Iountains scarcely merit their distinctive adjective-rocky. They are remarkable for the geutleuess of their
acclivity and the absence of rugged, projecting peaks. Not only on the
sloping sides, but even at the very summit, with rare exceptions, their
granitic kernel is covered by a mantle of soil snpportiug a luxuriant
\Tegetation of bunch-grass or interminable forests of pine, fir, and spruce.
Incleed, few important chains are less rocky and barren of soil.
GEOLOGICAL STRUCTURE.

The geological structure of the county seems to be comparatively
simple; at the same time the necessary data for fixing the exact boundaries of the various formations are not yet sufficiently numerous and
complete.
The backbone of the main range and projecting spurs consists of
primitive rocks, among which, coarse-grained granite predominates,
with syenite, gneiss, and occasional dikes of trap and peaks of porphyry
as accessories. A trap dike parallel with the most important belt of
gold-bearing lodes is particularly interesting, on account of the inti_mate relations it seems to bear to these lodes.
The lower foot-hills and valleys are made up of limestone, both magnesian and argillaceous, slate and sometimes sandstones. Where they
approach the granite they are frequently metamorphosed and eonsiderably disturbed. No fossils have been found in these sedimentary strata,
·and no definite opinion as to their 11lace in the geological series can be
formed. Since the discovery, at severaf points, of lignite similar to the
lignite of the plains, it is perhaps not unreasonable to conclude that the
strata of the valleys at least are equivalent formations to those underlying the plains of Colorado and "\Vyoming, and hence of comparatively
recent origin. The explorations necessary in placer mining have thor-
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oughly developed the drift and alluvial formations. Along the flanks
of the main range and its spurs, deep gulches and ravines have been cut
out by erosive action continued through countless ages, carrying off the
lighter and more destructible· substances, and depositing in their place in
~ more concentrated form the precious material of the quartz lodes above.
This action is frequently \ery evident, the gulches being rich to the
point crossed by the lolles, and barren above. The characteristics of the
gravel and alluvium, their relative depth, width, and extent, are of
course as varied as the amount of gold which they contain anu which
makes them so valuable. Fossil teeth, tusks, r!.bs, &c., are frequently
found in the auriferous gravel. Last Chance has been particularly prolific in well-preserved specimens. One of the :finest specimens lately
obtained is a tooth of the Elephas primogenius, measuring sixteen inches
and weighing twelve pounds, with a part of the jawbone attached. But
little is done towards preserving these interesting relics of tlle past.
POPULATION AND INDUSTRIAL PROGRESS.

Although the smallest, Lewis and Clarke is one of the most populous,
wealthy, and. flourishing counties in the Territory. At the last election
2,585 votes were cast, from which the population may be inferred to be
probably about 10,000 souls.
Helena, the principa1 town and county se::tt, is situated very near the
southern border in Last Chance Gulch. She owes her rapid rise to rich
placer and lode deposits in her immediate neighborhood, and her steady
progress, rather unexampled in the history of mining camps, to her peculiarly favorable and central location. The first cabin was erected in the
winter of 1804:~ On the 2Dth of April, 186!), one-third of the town was destroyed by fire, but a few months sufficed to replace the former frame tenements by substantial stone and brick edifices. In the selection of the
site the same error so usual to mining towns has been committed.
Although much better locations abound, the business part of the town
has gradually been built up in the gulch itself, thus interfering with the
exhaustion of the placers, and giving rise to much vexatious litigation
between miners and lot owners. Among the industrial establishments
more particularly referring to the mining interest, is the foundery and
machine shop of Mr. Hendrie, erected in 1867. This e"tablishment contains one cupola furnace, two forges, trip-hammer, three lathes, molding room, &c., and all other appointments necessary for the repair of
quartz mills, and is of the utmost importance in a country so far distant
from the industrial centers of the East and West.
The county contains one :flouring mill with three run of stones, and
ten saw-mills with a capacity of cutting daily 120,000 feet of lumber.
S-even of the saw-mills are propelled by steam.
The gratifying industrial progress of the county will appear from the
following table obtained from official sources:
Tc~ble

showing the nwnber of acreB cultivatecl, value of ilnp1·ovcmcnts, total valuation of property,
<]·c., in Lewis ancl Clarke Cattnty.
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PLACER

~UNES.

The known and productive placerR of Lewis and Clarke are chiefly
confined to the southern half of the county. They occupy an area of
about twenty-fi.ye miles square. \Vi thin this limit nearly all the gulches
and foot-hills are known to be auriferous. Some of the gulches haYe
been merely prospectetl for want of facilities to work them, others haYe
been exhausted~ but the majority promise to continue their past productiveness for many years to come.
Last Chance Inlet.-This gulch, containing the most important and
producti,Te placer in the county, was discovered in July 18G4, and has
yielded ste:ulily since that time.
Its two forks, Oro Fino and Grizzly Gulches, head in a spur of the main
range, pursuing tlwnee a parallel and northerly course for four miles;
they nnit;j al>ont half a mile above the town of Helena and form Last
Chmtee proper. A short distance beyond the junction, the inclosing
foot-hills come to an abrupt termination and the bed of Last Cllm1ce
assumes a width of from 400 to 800 feet for a distance of three miles,
until it loses its identity in the basin of Ten 1\Iile and Prickly Pear.
The forks Oro Fino and Grizzly are narrow, deep ravines, with the
bed rock from 10 to 40 feet deep. Too much water in the drifts and too
little for \Tasbiug have much retarded the working of the claims and a
good deal of ground remains to be worked, especially in Oro Fino Gulch.
The upper part of Last Chance bears the same characteristics. Exteilsiye drains are necessary to free the claims from the natural gulch
water.
·
In the central and lower part of the main gulch the layer of alluvium
is Yery shallow, and the claims, with the exception of the deep diggings,
are easily and quickly worked out. Tlle extreme lower end, where the
gulch debouches into the Yalley, has all the cllaracteristies of bar diggings. It is uow almost entirely worked by Chinese who have acquired
title by purchase from former owners or by taking up ahandon~d ground.
They produce a considerable amount of gold, but the individual results
are not known.
System of mining.-The nature of the ground does not permit the
applicatiou of hydraulict'!, without the preparatory construction of a bedrock fin me. Iu the shaJlow claims the pay dirt is shoveled directly into
the sluice boxes, rrnd ·wllere stripping is not feasible ~tis hoisted by windlasses. It is estimated that the tailings contain at least $1,500,000
which could be sayed hy proper appliances. To obtain these and to
facilitate the working of the balance of the ground, a bed-rock flume
through Last Uhance Gulch has been projected, lmt the <leath of the
projector, Oolouel Truett, has delayed the immediate execution of biB
plans. A careful examination and survey have demonstrated its entire
ieasibility. In tlle lower claims, where the gold consists of minute
scales, quicksilver is used in the sluice boxes. The gold obtained varies
from .90± to .DL1 in fineness.
Production.-The lowest estimate of the production of Last Chance
Gulch, up to 1869, places it at $6,500,000. The yield of the main gulch
and forks for the present season will be about 8700,000. The gulch itsclt
affords a small amount of water, but it is owing principally to an excellent system of <litches, utilizing the water of Ten :Mile Creek, that this
indispensable article was less scarce here than in the majority of the
mining camps throughout the Territory.
Ancient Ohanncl.-The claims of Taylor, Thompson & Co., Holloway
& Lutke, and Getche11, 800 feet in length in Last Chance Gulch, about
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half a mile below the town of Helena, form a deposit which merits
a separate description on account of its peculiar geological features and
its wonderful yield of gold, past, present and prospective.
At this point the gulch was originally worked to a <lepth of from six
to ten feet, to what was suppose<l to be the true bed rock, consisting of
a layer of arenaceous cement from three to five feet thick. 1n setting a
string of sluice boxes the stratum was perforated and another body of
auriferous gravel exposed. '~rhis second deposit is from 35 to 45 feet
thick. The enormous quantity of gravel it contains, the facilities which
it offers for economical 1vorking by the introduction of machinery, and
the remarkable uniformity with which the gold is distributed through
the gravel, ha,~e rendered it exceedingly remunerative to the owners and
noted for its gross yiel<l of gold. For the present season tile ;yield will
be about $200,000.
In order to illustrate the manner of working these claims, I will select
that of Taylor, Thompson & Co. To obtain a dump, a wooden tower
is erected in- some part of the claim partially or entirely ·worked
out. This tower rises above the natural surface of the gronnd an<l
some GO feet above the true bed rock. From the top of the same, a
nnm ber of inclined planes radiate towards the lower face of the gravel
bank. On these tramways the gravel is carried in cars to the top of
the tower, there dumped into the sluice boxes an<l washeu over the riftles .
.The motive power is supplied by a steam-engine stationed in the lo\Yer
part of the tower. Ou one of the claims the hoisting is performed by
an ingenious combination of whims and cranes.
Only tlw portion of th~ gravel beneath the false bed rock is worked
in this manner. The stratum of sand and cement of which the false
bed rock consists and the gravel and soil above it are first stripped and
"·heeled off. The second layer of gravel \Yhich remains is taken down
at right angles with the main gulch. To facilitate the excaYation perpendicular slits are cut 40 feet apart. No powder is used, as the grasel
is easily attacked by pick and shovel.
Numerous opinions in reference to the character and origin of this valuable deposit have been advanced, but none of them are sufficiently satisfactory to be conclusive. According to the first and most generally
received opinion, the bed rock of Last Chance Gulch suffers au abrupt
devression, forming a large basin or pot-hole. Under such au assnwption it is difficult. to explain the formation of a placer deposit of such
magnitude and such uniformity by the experience of placers elsewhere.
This improbability led a number of practical miners, thoroughly acquainted with the ancient channels of California, to the conclusion that
the gravel below the first bed rock llas nothing to do with Last Chance
Gulch, but is part and parcel of au ancient channel crossing the same at
right angles. They have sunk a large number of shafts on the lmv
plateau to the west of the gulch and eliminated. a belt about 800 feet
\Vide, the locality of the ancient channel. Every shaft sunk within its
limits at a depth of fi.'om 50 to 70 feet encounters a large volume of
water too great to be overcome by any pumping machinery at their disposal. Several attempts to reach tlw bed rock by sinking deeper proviug abortive, the parties engaged in this eu terprise are now running an
extensive drain tunnel from a point about t\YO miles distant from tile
deep claims on Last Cllance. Tiley have already completed 2,000 feet
and propose to continue this drain tunnel at a low grade until they strike
11ay graYel.
'l'he grasel in the bed of this old river is different from any other in
the neighborhood, being deep red, while that of Last Chance has a gray-
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ish color. Tile ancient channel seems to run about parallel with the
:Missouri Ri 'Ter. To the east it has been traced about 1,500 feet from
Last Chance Gulcll. It is needless to point out the importance of this
enterprise, the almost incalculable amount of gold which a succession
to the west and east of such claims as are at present being worked in
Last Chance would necessarily yield.
Dry, Bmcery, wul JJlichigan Gulches.-These gulches descend from the
same range and pursue a parallel course with Last Chance. Dry Gulch
particularly has yielded considerable amounts of gold in former times.
During the present season but little work has been done in any of them.
In the upper part of Dry Gulch there seems to be a deposit similar to
the deep claims of Last Chance. b--.or about 2,000 feet no bed rock bas
been reached, although shafts have been sunk to a considerable devth.
Increased steepness of the side-hills has prevented actiYe work in a
great measure.
Tucker, a tributary of Dry Gulch, connects the latter with Tucker
BaRin. The latter is about 2,000 feet square, and, although the supply
of water in the most favorable season is very small, has yielded largely.
It is crossed by the belt of gold-bearing lodes which undoubtedly have
been the source whence all the gulchl'S in this -vicinage have derived
their material. The surface of the low bill separating the lower end of
Last Chance and Dry Gulch has been found auriferous, and is ground
on which sluicing is carried on, mining operations being only limited by
the encroachments of the town; a gra-vel channel, crossing obliquely from
Dry Gnlch to Last Chance, tends to shmY that at some former time the
t"·o gulches united before entering Ten l\file Basin.
Nelson Gulch.-The course of this gulch, starting near the head of
Grizzly Gnlch, is westward; it empties into Ten l\Iile. 1'bree bed-rock
flumes, one of which is 4,000 feet in length, and has reached a depth of
30 feet, yield excellent results.
·
Ten .Mile.-Placer mining in this gulch is confined to the neighborhood
of the <.Jjvide, from which it takes its course. T"·o hydraulics on the
main fork, and one each on l\Iouitor alHl 1\lin.nehaha, two small forks,
have paid well. Little is knmn1 in reference to the extent of the placers,
which they work. The gulch forms the l>ed of a considerable stream of
water, all of which is diverted b;y the Big llelena, Yaw-Ya"r' and
Thompson ditches for the usc of the placers surrounding.
Helena.-The upper part of this valley is an almost impenetrable pine
forest. .1:\.s all the gulches cutering Ten .l\Iile are more or less auriferous,
the bed of the creek itself is generally, and no doubt correctly, supposed
to contain rich placers. All attempts to reach the bed rock in the lower
part of tlle gulch have heretofore been frustrated lJy water. At a great
many points in the gulch, wash-tin-" toad's eye,"-is found in considable quantities. No attempt has been made, as yet, to discover the
original deposit.
Greenhorn ancl Skelly Gulches, two westerly tributaries of Ten 1.\file,
have not attracted much attention this season.
Silver Creek is north of Helena. Tlle placers are 50 feet wide, with
5 feet of gn·wel, and are worked by drifting. The bars have been
·worked steadily with good results since their disco\ery. They have furnished employment to 75 miners the past season, and prodnced $30,000.
Iu this vicinity are Trust Luck, Io\va, Scratch Gravel, St. Louis, Jeii'.
Davis, and Trinity Gulcbes. The !Jar at the month of the latter has
paid well, !Jut the gulch itself is very spotted and mostly worked out.
Piegan Gnlch, a tributary of Sil ,~er Creek, has been the scene of considerable mining operations. The gulch is about three miles long, the pay
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streak from 30 to GO feet wide. Nearly all the gold is found on bed rock
15 to 20 feet from the surface. Two hydraulics have been in successful
operation, supplied with water by the Piegan ditch. The side bars in
the gulch, almost without exception, ha\e paid well. They are worked
by stripping and ground sluicing. The gulch has yielded $60,000, and
wi11 continue productive for anum ber of years to come.
Oaiion Oreek.-This creek is about 15 miles long and situated some
twenty miles north west of Helena. Little work has been done in
the present bed, and the gold obtained is derived mostly from the old
ch~tllnel running parallel with the present, but on a higher grade.
A
small ditch, 4 miles in length, with a capacity of 50 inches, supplies the
w-ater from the creek itself. Lop Ear, Virginia, Tarllead, Specimen, and
seYeral other small gulches, are tributaries of Calion Creek. They all contain gold, but as yet have to depend upon their own natural supply of
water, which during the best seasons is but very limited, and the past
summer has been zero.
Of these J_;op Ear has so far proved the most producthTe. This gulch
is about one mile long. The pay streak averages G feet in width, with a
depth of 8 feet to the bed rock. The gold is very coarse and found immediately on the bed rock. The production this season is estimated at
$15,000.
Gr;·avelly Range.-This important and interesting placer deposit intersects Calion Creek at right angles. It forms the channel of au ancient
river; one belonging to a system of bills and Yalleys far anterior to the
present configuration of the surface. Usually, ancient channels take
their distinctive features from being buried under the rubbish of past
ages, and under hills and valleys distributed according to a new and
different order of things. In this instance, instead of the channel being
submerged, the denudation of the surrounding country has continued,
but in new directions, leaving lligh and dry as the ridge of a range what
formerly was the bottom of a valley surrounded by hills. This ancient
channel is known for a distance of 9 miles. AlthouglJ cut in two by
Calion Creek, it continues on both sides. The channel is 100 feet wide
and the gravel from 3 to 50 feet thick. It is supplied with water for
working by the Grayelly Range ditch, 12 miles long, carrying 200 inches
of water, and constructed at an expense of $15,000. The deposit was
discovered iu 1867. In tile following year it produced about $15,000.
During this season no work has been clone on account of the utter lack
of water. With the. amount of water at the disposal of the miners
in average seasons, it will require more than five years to work out the
channel, and it will undoubtedly produce largely during that period.
French Bar.-These placer mines are situated in the extreme southeastern corner of the county on the banks of the l\1issouri River. The
river at this point makes a bend seYeral miles long. Facing the river
are four terraces or plateaus, one rising above the other, named Pilgrim,
Virginia, Center, and French, and respectively 800, 400, 400, and 1,000
feet. in width, and occupying the half circle formed by the liver bend.
These plateaus are gravel bars, and form an area of about one square mile.
French Bar proper is the most distant from the river and the most important and productive.
It yielded in 1867, $50,000; 1868, $300,000; 1860, $250,000.
The gra,,el is from 5 to 40 feet thick and will give employment to 500
miners for ten years. These bars are not in the immediate vicinity of
higher peaks and ranges, and no good explanation of the source whence
they deriYe their gold is apparent.
The water for washing the gravel is obtained through two ditches,
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hoth 2± miles long, with a capacity of 260 ancll,OOO inches, respecth·ely.
The latter was constructed by Messrs. Tayler, Thompson & Co., at a
considerable cost. During the past dry season the ditch only carried
one-third of its full capacity.
System of mining.-French Bar is mined by means of hydraulics; the
tailings are dumped into the Missouri River. In order to reach bed rock,
tunnels from GOO to 800 feet long are driven through the rim rock which
raises towards the river. The gold is very fine-grained, and quicksilYer
must be used in the sluice boxes. The ground is almost exclnsiYely
owned and worked by French Canadians.
Valuable gold mines are supposed to exist in the country at and
around the headwaters of Sun River. Its comparath~e inaccessibility, but more particularly the dangers to be enconnter""d ii:·om hostile
Indians, have so far prevented it from being thoroughly pros pee ted. One
party of intrepid prospectors who ventured on its exploration lmvr neyer
been heard from again, and the general belief that they lutve fallen by
the treachery of the red-skins seems well founded.
·
Ditches.-The gulches containing valuable placers are usually destitute of a natural supply of water, or, at all events, the quantity is entirely
inadequate for mining purposes. To supply the deficiency, water must
be taken from larger neigllboring stre::tms, sometimes over great distances and at great expense. The construction of the ditches by means of
which the water is diverted, bas been universally remunerathTe whenever undertaken with any degree of prudence. In the few instances
where this has not been the case, it is mainly owing to complications and
litigation growing out of disputed water title~.
The following table, though incomplete, exhibits the progress Lewis
and Clarke County has made iu this direction:
Table of rnining clitches of Lewis ancl Clarke Cmmty.

Name.

Owners.

.Q~
I
~-~

'5.<:l

Water taken to-

Cost.

8.s
nig Helena .. ___ .. __ ._._. Truett, Dablor & Atchison.-_.
Yaw-Yaw ................... Trnett,DalJlcr&Atchison ....
Ta,ylor, Thompson & Co. Truett, Dabler & Atchison .. _.
Nelson.--------·-------· Pierson&Spicrs. _____________
--- - - - --- · - · ·-- - -- ... - . . . --- . • --- - ... -- - . - --.--- - - ..... - .
Divide ________ ----·----- Ralls &Co .. -----·--------·--. ___ .. _. ___ ... __ . _ . ____ .... _... ____ .. _. _... _____ . __ . ___ .
Piegan _... ___ . _. ___ .. _... Picgan Manufacturing Co. __ -.
TriuitY---------------·-- Bchm&Co.------·----------GmYelly Range .. __ .. __ . E . .M. Dnnpley. __ . ___ . __ ... --.
Park·-----··------·---- .J. S. IIutchinsou ......................
Milay
Milay & Co
FrenchB~~::~~~::::::::: FrenchBarriit-cl~co:~~~~~::::
Central. .. _. _______ ._ .. _. Taylor, Tllompson & Co. ___ .__

22

Last Chance._____
Last Chance.----Last Chance. ____ .
Nelson ................
:NQrlel1a8r.0t~ .G
..ul._c_h_ .· -_ -_ -_ ·.
"
Greenhorn. __ .. _..
Piegan .. _.. __ ... _-_
Triuit_yBar .......... ,
Gravelly Range.-.
Pa:k--------------1
Canon Creek ... __ .
FrenchBar .. _____
Fr·ench Bar .. _.. __ 1

14
5
6
4

800
2,500
1:-.!0
150
10

721

54

v

2

50
400
GOO

7
7

12
4
4
24
25

1

$110, 000
~3,000

4, 000
G,OOO

35', 0n°o 0o
5, 000
2, 000
15,000

~00

16, 000

100

L'i,OOO
G, 000

1, 100

30, 000

50
260

4,000

'-nill:~::·'' ---:: : : _ : : _ -_-_:: _:•:-:_: : : :::_-::: ::::-::: _ -:_::::: -:j4,:4;~
QUARTZ MINES AND MILLS.

The quartz interest of the county has not suffered the . depression
which has characterized many other districts during the past year.
This is owing to the fact that the Union lode, to which operations were
chiefly confined, was sufficiently developed to permit of uninterrupted
and successful exploitation. A more rational system has been inaugurated in the working of the mines. These surface indications and gopher
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holes, no matter how promising they may seem, are no longer considered
a sufficient guarantee to embark in extensive enterprises, and mine
· owners begin to see the necessity of thoroughly developiug their property and asstuing themselves of its permanency before erecting costly
mills. Mining like any other legitimate pursuit can only be carried on,
successfully by a close adherence to principles of economy and experience,
and the knowledge of this truth, though dearly bought, is rapidly working out its beneficial results.
Twelve quartz-mills have been erected in tbe county, ten of which
are in successful operation. The Gormley and Allen mills are the only
ones that are idle; the first for the want of the necessary supply of water for the batteries, the second for want of suitable pay ore.
One thousand six hundred and eighty-eig-ht lodes have been discovered, staked, and recorded in the county forming a linear vein deposit
of over five hundred miles. Many of the veins held under these discoveries are too narrow and contain ore of too low a grade to be worked
at present; but actual developments have proven a large nurn ber to be
valuable deposits sufficient to form the basis of an extensive, successful,
and permanent mining industry.
Returns and extensive mining operations have been chiefly confined
to tbe gold belt crossing the heads of Oro Fino, Grizzly, Nelson, Dry,
and Tucker Gulches. The parallel veins of which the belt consists are
at or near the line of demarcation, separating the limestone strata of
the foot-hills and valleys, and the granitic kernel of the range, and probably come under the lwad of contact veins, although at the surface
they are generally entirely in granite. The belt has been traced. for a
distance of eight miles.
The Whitlatch Uniou Lode is the most prominent vein in this gold
belt. It is better opened, more thoroughly developed, and has yielded
a larger amount of bullion than any other lode in the Territory. It was
discovered in the winter of 1864, in the park between the sources of Oro
Fino and Grizzly Gulches, tbe two forks of Last Chance. It crosses
them at right angles, the strike of the lode being being about 850 east.
Near the surface the vein is inclosed in walls of coarse.grained granite,
but at ;:t depth of from 100 to 200 feet it passes out of the granite into
a very fine-grained syenite. Immediately"beneath the alluvium the vein
is very irregular, distorted, and disturbed. It soon assumes a regular
dip of 350 to 40° north into the hill and toward the limestone belt,
which it retains for 250· feet. Below the 250-foot leYel the bcllaYior of
the crevice is very remarkable, running, as it does, for over 100 feet horizontal and in places rising- at an angle of 5° to 20°. The ore in the
upper levels consisted chiefly of white quartz, occasionally with a green
tint, and a very small percentage of sulphurets ; in the lower levels it
has assumed a more bluish cast and the amount of sulphurets has rapidly increased. Runs upon select ore haYe yielded as high as $65 to $80
per ton, but the general average of pay ore has been $25 in coin with a
small amount of second class rock yielding from $15 to $20. It is not so
much a large percentage in gold as a Yery regular distribution throughout
the fissure, causing but 1itt1e dead-work, which has placed it at the head
of the list of gold-producing1odes in the Territory. There are a number of
faults displacing the vein from two to six feet, without, however, interfering materially in the successful exploitation of the same. The bottom
. of the deep inclines and the lower faces have reached the water level
and the segregation of the claims into small parcels is making itself felt.
The water is hoisted at present in sheet-iron cars, but ere long more effectiYe machinery will be necessary.
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PROFILE OF WIIITLATCU U:11'10N LODE.

Scale: 150 feet to the inch. The figures indicate the width of the vein at different points ; A .A, working shafts; B B, drain tunnel; P P, pillars of po~r grmmd; R R, reserves.
Th o j.!rouml of the National Mining and Exploring Company is left blank, as the agent in Mont:ma would give no information as to the workings, and tlw officers of the company
in N cw York possc~:~sou nono.
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The lode is actively worked by four companies: the Hendrie mine,
consisting of discovery and claims No. 1 east and one-half of No. 2
east, owned by l\1r. C. Hendrie; the Ricker mine, claim No. 1 west,
owned by 1\fr. J. C. Ricker; the Hodge mine, claim No.2 west, owned by
the ~ ationall\fiuing and Exploring Company; and the Tatem mine, upon
claim No. 3 west, and owned by the Columbia 1\fining Company. The manner of working these mines, the position of the incline& and levels, the
thickness of the vein at different points, the amount of stopiug done,
and the position and quantity of reserves will best appear from tbe accompanying profile and section, and explanatory notes.
The hoisting of the ore in the Tatem and Hodge mines is done by a
steam-engine; in the Ricker mine by a horse-whim, and in the Hendrie,
temporarily by windlasses, it being the intention of the owner to ~nbsti
tute steam-power at an early day. The greatest depth obtained is about
400 feet.
In the latter mine l\Ir. Hendrie has lately introduced the use of giant
powder, and proved it to be a valuable auxiliary in hard rock.
Immediately adjoining in the west on the same fissure is the Owhyhee or Parkinson lode. Only one claim has been opened to any extent
by an incline some 200 feet deep with considerable stopes on either side.
The \ein bears the same characteristics as in the Union discovery and
contains a large amount of rich pay ore.
The Park lode is about half a mi1e still further west. It is either on
the same or a parallel fissure. Shafts have been sunk by 1\fr. Wllitlatch
and Judge Tnmley, to the depth of 200 feet. The vein preserves all the
characteristics of a true and permanent vein, but the ore is much more
difficult to reduce, as sulphurets predominate largel:y.
The :McEntyre, Gain, Walrussia, Wisconsin, and others, are discO\"eries upon the main or parallel seams.
T"o miles to the east the gold belt passes through Tucker Basin, and
the l\fcLellan, Uncle Sam, Granite 1\fountain, vVinscott, and other discoveries, have been made and considerable work bas been done. A
tunnel 280 feet long is being drh·en in the Uncle Sam Hill but bas not
yet reached the lode. A tunnel of considerable length was run on the
Granite 1\Iountain lode, deYeloping a narrow seam containing rich ore.
The discovery of the l\IcLellan lode was made immediately in the bed
of the gulch. The vein is from 15 to 20 feet wide, containing free
gold quartz in large quantities. Perhaps in no district in tbo Territor~r
would the erection of a number of good stamp mills assure such large
and immediate returns as in Tucker Basin.
At Greenhorn the Burdeck mill is successfully reducing ore from the
'Var Eagle lode. The vein is 8 feet wide, and the ore ferruginous and
much decomposed. It is mined very cheaply at not exceeding $1 per
ton.
In the valley of Seven 1\file, about five miles from Helena, a number
of argentiferous lead veins have been discovered, prominent among
\rhich are the Sam Gaty and Doc. Steele. The influx of water has
restricted developments to shafts 75 to 80 feet in depth. No attempt at
the reduction of the ore has been made.
H. Ex. Doc. 207--19

List of stamp rnills 'in Lewis and Clarke Cmmty.

Owners.

Name of mill.

I

Location.

I

(/1

..-d
0
t)

Whoro mannfac.
turcd.

...

<ll

-~

Q;)
Q;)

Cost.

0

z

~

·I Coh~mb~a
,Mining qo....
Natl Mm g & Exp gCo .

J. C. RickH .............
Diamond City Min'g Co.
Judge Turnley..........
C. Hendrie ..............
C. IIendric ..............
Kaiser & Co ....... . ... .
Comer & Co ............
Plymouth Mining Co....

Un~onv~lle

. . . . . . . . . . St. Louis..........
Umonv1lle ..............................
Grizzly Gulch ...... Burlington ........
Grizzly Gulch ...... St. Louis ..........
Grizzly Gulch . . . . . . St. Louis . ..... . ...
Nelson Gulch ...... Burlington ........
Oro Fino ............ Burlington ........
T enMile . .. . ........ St. Louis ..........
Blue Cloud .......... St. Louis ..........
Greenhorn.......... St. Louis ...... ----

Fall ofl867 ..
---- .... ---- ..
Fallof1865 ..
1867 .... --- ..
Dec., 1865...
1866 .........
July, 1869 ...
1868 ... ---· ..
1868 .........
1868.--.--.--

~p.

.....
0

~

0)

~

Tatem M~ll .......
Hodge M1ll ........
Ricker Mill ........
Addis Mill .........
'l'umley Mill . . . . . .
Gormley MilL . . ...
Hendrie Mill ......
.Allen Mill ..... . .. .
Blue Cloud MilL ...
Burdeck Mill . . . . . .

t..:>

$45, 000
30,000
30,000
20,000
20, COO
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20, 000
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R cmarks.-.All the above mills are propelled by steam-power and have frame buildings; all have arrastras and settlers. In the Tatem mill, the arrastras are shortly to be
replaced by a number of Wheeler pans.
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COAL.

The U'Bannon coal mines, the only known deposit, were discovered in
the northeastern corner of the count~r, on the south side of Dearborn
Riv·er, near the Benton road, and 50 miles distant from Helena. The
coal occurs in a bluff 300 feet above the level of the valley, and is, properly speaking, a lignite. There are three layers, 2 to 5 feet in thickness,
and 50 feet apart, with an east and west course. At the surface the
layers dip at an angle of 40 degrees, but 100 feet back they assume a
horizontal position. This deposit has been. opened by an incline 110
feet long. It improves materially at a greater distance from the surfac~,
becoming less slaty and decomposed. Considerable quantities have
been transported to Helena and successfully used as fuel, for blacksmithing purposes, and in the manufacture of gas. Its importance has
declined since the discoverJ' of the coal near Greenhorn, on account of
the greater proximity of the latter to Hel€na. This deposit is situate in
Deer Lodge County and contains the same quality of coal as the one
described above.

CHAPTER XLIV.
MEAGHER COUNTY
'I'OPOGR.APHY.

The principal range of mountains in this county is the Belt range,
lying a few miles east of the MissoLui River, which here runs north.
This range is a part of the great system of mountains extending from
Mexico to Alaska, the Rocky Mountains, and is connected with the
main chain by large spurs, although it is about fifty miles distant from
it. It is an immense water shed, throwing all its waters into the Missouri, but in so many directionrs\ and at such widely-extended distances
that streams having their sources within a few yards of each other
debouch into the Missouri at least 1,500 miles apart. Starting as a spur
from the main range of the Rocky ~ionntains, latitude 440 30' ancl111 o
west longitude, Hs direction is almost due north, which it maintains for
about· one hundred miles until nearly opposite to Fort Ellis. There it
gradually trends a little west of north and, at a further distance of one
lmndrell and fifty miles, it is intersected at right angles by the Missouri
River. The deep, abrupt cailon thus formed is the "Gate of the ~foun
tains,'' so called by Lewis and Clarke, and is said to present one of the
grandest aud sublimest scenes in the world, its sides rising in places
perpendicularly from the ·w ater's edge to a height of nearly 2,000
feet. Those who haYe been fortunate enough to pass through this
wonderful calion ha,Te been awe-struck by the sublimity of the scene.
The range, continuing to the west, connects with the main range again
by the spur haYing its origin near the headwaters of the Big Black.foot
River, a stream ou the Pacific slope, This spur is also divided by an
immense calion similar to the Gate, possessing the same geological
structure. The Little Prickly Pear finus its way through this defile to
the 1\'Iissouri. The Belt range thus forms an arm, embracing in its reach
the fertile valleys of the l\-Iadison, Gallatin, and the :Missouri, its summits being crowned with pine forests of unlimited extent, its streams
fmnishing an abundance of water-power, and its slopes containing gold
placers wonderful in ~-ielu and extent.
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The sides present one abrupt and one gentle slope, similar to the
main range of the Rocky Mountains, but with t~his difference, that the
eastern or Atlantic slope of the latter and the western slope of the Belt
range are in most places quite abrupt, while the opposite slopes of both
ranges descend with easy grades into the beautiful valleys of the Deer
Lodge on the west anrl of Deep Creek or Smith's River on the east. The
average altitude of the Belt range is about 6,000 feet above the sea
level, though in places it is much higher.
The Highwood lVIountains, from twenty to fifty miles south and west
of Fort Benton, form a cluster of sharp and aln'ut-it peaks, with out'l;ying hills and a rugged country little known.
Tlw Little Belt Mountains, south of the Highwood Mountains and
east of the Main Belt, with which they are connected by spurs, have a
general direction, for seventy-five miles, a little north of west and south
of east. It is not a very abrupt range, judging from its outlines, though
little is known of it.
The Judith Mountains, northeast of the Little Belt, form another
group but little known-no settlements being near either of the lastmentioned ranges.
South of the Judith and east of the Little Belt, the Crazy Mountains
divide the waters of the Muscleshell and Yellowstone Rivers. They are
abrupt and very rugged, though in places well timbered, as are all the
ranges above enumerated. The continuation of the Crazy Mountains
eastward forms the main water-shed between the lVInscleshell and Yellowstone, and east of the Big Bend of the Muscleshell, where the rallge
is toned down to outlying hills, it divides the waters of the Missouri
and the Y ello.wstone.
The Little Snow l\1ountains, east of the Judith, are a small, but abrupt
range, in which the feeders of the Muscleshell, below the Big Bend, have
their sources.
RIVERS.

The principal river in :Meagher County is the Muscleshell. Taking
its rise in the southern slopes of the Little Belt Mountains, flowing south
a few miles and then east, its waters, augmented by the addition of a
number of clear streams, meet the South Fork (flowillg northeasterly,
with its source in the :Main Belt lVIountains) near the head-waters of .
Deep Creek and Shields' River, or Twenty-five Yard Creek. Tbe confluence of these branches forms a broad stream of clear water, averaging
eighteen inches in depth and from thirty to fifty feet in width, with a
lively, though not rapid current.
A number of streams, some of them of considert\ble length, having
their sources in the Little Snow l\iountains, add their waters to the
main stream, which flows easterly after the junction of the Middle and
South Forks, for a distance of about two miles. It then ±lows east of
north and then northwesterly, forming what is termed the Big Bend of
the l\1uscleshell, and at a distance of another one hundred miles enters
the l\fissouri three hundred miles below Fort Benton.
A.s f::w as the Bi.g Benll the waters of tl1e ~1nscleshe1l are beautifully
clear; but from that point they assume a different character, becoming
muddy and sluggish and strongl,y impregnated with the alkaline soil
through which they flow, sinking altogether in places, standing in
slimy pools in others, and passing through the formation kllown as the
"bad lands," the water partakes largely of the worst qualities of the soil,
and is totally unfit for use.
ln th~ Sl)T1ng anU. snmmeT, when the snows are melting, the J\luscle-
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shell adds quite a volume of water to the J\'lissonri, and contributes
largely dissolved s~diment, to which the latter owes its pseudonym
Big J\fuddy. At other seasons it has only a sluggish current below the
Big Bencl.
The Judith is perhaps the next river of note. It takes its rise on the
northern slope of the Little Belt and in the Judith ]\fountains. It is a
rapid stream of clear, cold water, running in a northerly direc.tion about
eighty miles, and enters the J\fissouri one hundred miles or more aboYe
the month of the l\fuscleshell. It has several branches of remarkably
clear water, presenting the strange anomaly of containing a great nurnber of the finest trout, none being caught below the Great Falls of the
l\Hssouri and very few below the Three Forks.
Deep Creek, or Smith's River, of Lewis and Clarke, is another fine
stream, having its source in the highest mountains of the Belt range and
flowing nearly parallel to it iu a northerly direction for se-venty-five
miles, then emptying into the Missouri a few miles above the mouth of
Sun River, and near the northern boundary of :Meagher County. It has a
number of small branches, the greater part of them rising on the eastern
slope of the Belt range. On some of these valuable placers llave been
discovered, of which more will be said hereafter.
Finally the Missouri River itself skirts the county on the west, being
the western boundary of Meagher County from TwelYe J\Iile Creek to
Deep Creek, a distance of about one hundred and fifty miles. It runs
due north and receives many tributaries from the east and west. All
the tributaries entering it from Meagher County contain valuable gold
placers, and some of them, such as Confederate, New York, Cave, &c.,
have become famous for their wonderful yield.
VALLEYS.

West of the Belt range, on the eastern bank of the M.issourj, and in
the valleys descending into the same from the divide, there is a considerable area of land, some of which is suited for agriculture, while a
great portion is well adapted for grazing purposes . . Up to the present,
however, they have received little attention, the inuustrial progreRs
being confined to the gold placers.
East of the Belt range lies the beautiful valley of Deep Creek, containing thousands of acres of fertile lands, admirably situated for inigation, the numerous streams flowing into tlle main river (Smith's)
affording water in abundance. This valley is truthfully cllaracterize<l
by Raynolds, (1859-'60,) as "one of the finest upon the continent."
The eastern branch, or Langford's Fork, of Deep Creek, rises on the
southern slope of the Little Belt; between its source ancl that of the
l\Iuscleshell there is an almost imperceptible divide. The valley of the
Musclesl.J.ell presents here the finest grazing lands, and bc:>low the
canon, separating the Little Belt from the J\1ain Belt, it widens out into
thousands of acres of agricultural and grazing lands. As yet no farming of any extent has been done in either of these valleys, there being
but few settlements east of the Belt range, all of which are engaged. iu
working the placers.
Of tlle "Judith Basin" the most glowing accounts are gi veu by persons who have been there. A luxuriant growth of grass covers the
entire valley. Timber is plentiful and game very abundant. Immense
herds of buffalo, much sought after by the diff'erent Indian tribes, roam
through this uninhabited. section.
Pine and spruce abound in all the mountains; the yallcys are iu the
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main destitute of timber, with the exception of a few cottonwoods on the
margin of the streams.
The climate does not differ materially from that prevailing in other
parts of the Territory, though the winters are somewhat milder. Thete
is a very slight fan of snow in the Upper J\1uscleshell Valley and in
parts of Deep· Creek.
INDIANS.

The settlement of the beautiful country to the east and south of the
Belt range, embracing so large a proportion of the area of Meagher
County, has not made more rapid progress on account of its being the
fa-vorite bunting ground of numerous Indian tribes.
Of the Blackfeet, the Piegans and Bloods find convenient and easy
access from the northwest to the unprotected settlements on the eastern
slope of the Belt range. They are continually engaged in making raids •
for the purpose of stealing stock, carrying their depredations even across
the range and into the valleys of the Gallatin and the Missouri, the
gulches and rugged passes affording them every opportunity for concealment and escape. They have stolen a number of valuable horses
this season, and the owners have no recourse but to submit.
The Flatheads, Spokanes, Nez Perces, and Pend d'Oreilles from the
west, annually leave their reservation in the Bitter Root Valley, pass
through the settlements of Deer Lodge and Lewis and Clarke Countie~,
and cross the Belt range to the Lower Muscleshell, to hunt buffalo.
They pass through Diamond City and the upper part of Gallatin Valley,
the bands meeting usually near the South Fork. Difficulties frequentJ~r
arise from their passage through the settlements, occasioned by a habit
of exchanging stock without the owner's permission or of appropriating
it altogether.
.
The River Crows on the northeast confine themselves chiefly to the
country bordering on the Missouri River, though they :wmetimes come
into the interior to hunt or make war upon bands of other Indian tribes
known to be running buffalo.
The Gros Ventres also come in from the north and east to bunt,
trade, steal stock, or make war upon the scattered bands roaming and
hunting over the country.
The Mountain Crows on the south frequently·send out hunting parties,
crossing the valley of the Yellowstone, via Shields River or Twenty-fiye
Yard Creek, or around the Crazy Mountains into the Yalleys of the
1\Iuscleshell, pursuing their game sometimes as far as the Judith Basin.
The Sioux, the dreaded enemies of all the "\Yestern Indians, coming
from the east in war parties to attaek, rob, and slay their weaker foes,
make incursions upon this country, which are becoming mo:re frequent
and formidable every year. It is to be hoped that this state of affah's
may not continue. All these tribes are virtually at war with each other,
and the almost constant occupation of the country by roaming bauds of
savages eff:ectually closes it to settlement and ciYilization.
T·h e establishment of two or three military posts in Deep Creek,
Museleshell, Shields River, and the Judith Basin might have a salutary
effect in keeping the Indians out of the country, and render it accessible
to white settlers. The fine lands of all these valleys would soon be occupied, herds of stock would be feeding upon the rich, nutritions grasses
of the foot-hills, the copper mines could be deYeloped in safety, and the
placers worked without that constant dread of incursions and. massacres
which now exists. It is to he hOJ)ed that the existing policy of making
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treaties with savages, who can neither comprehend their meaning nor
keep their faith, may soon be substituted by vigorous campaigns against
the troublesome tribes, and by placing and keeping them on reservations where they will not interfere with the whites.
COMMUNICATIONS.

The mining communities west of the Belt range are in close connection
w·ith the denser settlements of the Territory, and enjoy all the facilities
desirable. To the east they are not so good, though the Indians traveling on their light ponies without luggage of any kind find convenient
trails to all parts of the country crossing and centering in Upper Deep
Creek near the South .1!-,ork of the Muscleshell. and in the Judith Basin.
The heavy range to cross before entering the valleys east of the Belt
range, is the chief obstacle. There is, howeYer, a passable road into
Deep Creek, via Confederate Gulch. Shields, or Blacld'oot Pass, opening
to the Missouri, the Flathead Pass, a few miles further south, leading
into the lower part of Gallatin Valley, form a ready communication with
the settlements for Indians from Deep Ureek and l\-1 uscleshell, while
Bridger's and Bozeman's Pass, within a few miles of each otller, are
natural pathways opening into the upper part of Gallatin Valley from
the lower l\luscleshell and Yellowstone.
Communication via the :Missouri Hiver is good during the entire summer season, at least as far as the mouth of the Muscleshell. Above that
point the principal if not all the dangers of naYigating the Upper l\fissouri exist. Shoals, sand bars, rapids, and the scarcity of wood, render
its naYigation, even in the most fayorable seasons extremely hazardous,
uncertain, and expensive, and in seasons of low water like the present
disastrous alike to shippers and steamers. A great part of the freight
. for :Montana has been landed at and below Cow Island, as far down as
Fort Peck, and hauled overland from those points to Fort Benton and Helena <lul'ing 18GD; whereas by the establishment of a post at the mouth of
Muscleshell, and the construction of a road as contemplated by the government from that point to Fort Ellis, and a branch to Helena, all these
difficulties would be avoided, and the certain and speedy delivery of
freight at the government posts in the interior and the settlP.ments
guaranteed. The government could save enough by the reduction of the
freight tariff in one year to pay for the construction of the road, besides
opening up a fine country which would soon lle developed, and its ngri·
culture and mineral wealth of gold and copper made available.
1\HNERAL RESOURCES.

In giving a description of the mineral resources of Meagher County,
a natnnll division based upon the topography of the same presents
itself. The Belt range forms two sections which, though Yery unequal
in size, are properly considered apart.
MEAGHER COUNTY, WEST OF TilE BELT RANGE.

That part of the county remaining between the Belt range and the
J\lissonri Hiver, tile western boundary of the county, is merely a narrow
Rtrip ten to thirty miles wide and eighty miles long, occupying but a
very small area compared to the eastern section; it bas, however, yielded.
niueteen·twentieths of the gold product, and contains nearly the entire
population, industry, and civiliza,tion of the county.
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Confederate Gulch.-Gold was first disco,ered in Confederate in the
·winter of 18G4-'G5. Owing to difficulties in prospecting the gnleh it <li(l
not receive that immediate attention which its wonderful vield in 1868
proYeu it to merit. In the spring of this year a drain ditch \Ya~; COlnpleted to bed rock, and ground of extraordinary richness exposed. Before work had been fairly commenced a terrible storm inundatell the
·works and almost completely ruined the drain. When the drain "·as
again reopened in the fall, daily average runs of fi.·orn 82,000 to $o,oOO
were made. The bed rock is s1ate, and the richest deposits are usua1ly
found in the riffies formed by its jagged edges.
\Vater for working the placers is brought from Boulder Ureek by a
ditch eight miles long, with a capacity of 2,000 inches. The water is
carried from tlle left to the right bauk of Confederate Gulch, through
an iron pipe 22 inches in diameter and weighing 20,000 pounds. The
pipe descends a vertical distance of 400 feet, and rises nearly to the
same height on the other side. This ditch and iron siphon were constrncted at a cost of $90,000, by 1\Ietcalf, l\IcGregor & Co. A second
ditch, owned by \V. Thomas & Co.~ ten miles in length, and costing
$20,000, carries 1,200 miner's inches. The Eldorado ditch is five miles
in length, carries 800 inches, and costs $10,000.
Iu the lower part of Confederate, King & Gillette have constructed a
bed-rock flume about a,OOO feet long and bringing in a depth of 33 feet,
at a cost of 8GO,OOO. The flume is four feet wide and two an<l one-half
feet higll, with a gra<.le of tllreo inches to the rod, and has a good dump.
It was feared by some that this grade would not be sufficient to carry
off the boulders, and particularly tile slate tailings, but actual \lork
demonstrated these fears to be entirely groundless. It is proposed to
'York all the ground for two miles above with tllis flume. It was iu
operation for a short time only this season. Scarcity of water made a
suspension of work until next ycm· necessary.
The production of Confederate, up to 18G9, was about $1,100,000.
No data are at hand fi.·olll whiich to form an approximate PStiruate for
the present seasou.
1lfontana Gulch ancl Bar, lying just above Diamond City in Confederate
Gulch, have contajned exceedingly rieh deposits. The pay streak in
the latter extended only over 2,000 feet, but as high as $200 to the pan
were obtaineu. The bar was easily worked, there being sufficient elevation to dump, and a larger amount of gold was taken out at a less
expense than perhaps in any other set of claims inthe Territory.
North of Conihlerate the western slope of the Belt range i::; indented
by the following gulches: \Vhite, Antlauche, Cave, .Magpie, Horse, Oregon, aud 'rrout Creek, with its tributaries, New York, 1-tattlesuako, aud
Kingsb1uy.
The bars of \Vhite's Gulch ha-ve yielded well. In :Magpie and AYalanche a number of urains and bed roc'k flumes huve been run, but no
great amount has been taken out as yet.
Four miles north west of :l\Iagpie, Cave Gulch opens between low foothills. 8ome \yery rich bars luwe beeu worked. The gulch is very
"spotted," bed rock deep, but paying rich in placers.
New York Gulch was discovered late in the fall of 1865, during the
Sun 1-tiver stampede. It is between four and :ftve miles long, heaas in
the Belt range and empties into Trout Creek, three llliles above the
latter'8 confluence with the ::\Iissouri River. Rattlesnake awl King·sbury
are tributaries of New York. Tlle placers iu this district range from ~U
to GO feet to bed rock. The deep drainage necessary is difficu1t to obtain,
as the bed of the gulch has a gentJe grade.:~ and considerable grouud
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remains as yet unworked. The bed rock is slate, and very probably a
continuation of the same formation underlying the vicinage of Confeuer·ate further south.
New York has yielded about $800,000.
Trout Greek, of which New York and several other rich gold-bearing
gulches are tributaries, is being thoroughl;v prospected at present. T\\o
companies are at work with pumps moved by water-power. One of the
compa.nies has reached bed rock at a depth of 90 feet, and obtained
flattering prospects. The other company have not reached bed rock as
yet; they are 55 feet uown and have two pumps (eight and fourteen
inches) at work with every prospect of getting down iu a short time.
Trout Creek, in ordinary seasons, neyer carries less than 2,000 miner's
inches of water. It is about twenty miles long and empties three miles
below New York into the l\1issouri. It supplies McCune and Eldorado
Bar ditch with water. The former is three and one-half miles long,
carries 600 inches, and costs $15,000. The second ditch starts at Trout
Creek, about a mile below New York, and furnishes Eldorado Bar with
water. This bar is situated about two miles belmv the mouth of Trout,
on the Missouri. The Eldorado ditch carries 1,000 inches, and is only
five to six miles long; but, owing to great engineering (lifficulties, it
has cost in the neighborhood of $100,000. One span across Loup Creek
is 400 feet long and 152 feet high. A third ditch bas been commenced
tapping Trout Creek, which will make a large amount of gronud ayailable.
Quartz figured conspicuously in the history of New York duri11g the
:first two years after its discoyery, but at present little is doing in tuat
direction. The following quartz mills were erected, but again removed:
Gaston & Simpson mill, steam ..................................................................... 30 stamps.
Hendrie mill, steam ................................................................................... :.:o stamps.
Lost Leg Mining Company's mill, steam ..................................................... 10 stumps.
Wessel & 'Wilke's mill, water-power ......................................................................... G stawps.

Several of these mills were of the most primitiYe order, with no accessory pans, &c., and as the ore of the vicinage comes under the classi:ficatiou of'~ rebellious," consisting of sulpburets and being accompanied
by base metals, it ma.y be owing somewhat to tllis fact that quartz mining operations have not been more successful.
The most prominent lodes are Star of the West and Gold llfountain;
amount of work done unknown.
MEAGHER COUN'l'Y, EAST OF TilE BELT RANGE.

Plcwers.-A number of the placers east of the Belt range were disco·vered, worked and abandoned either on account of deep diggings,
the encroachments of water, little pa.y, or the general restlessness of
miners, who, not content with a moderate compensation for their pay,
are continually prospect.i ng for something better. From results already
obtained from gn1cltes once al>andoned, but now again rec1aimct1 and
worked, there is every reason to believe that a large yield of gol<l \lould
be the legitimate result of a thorough and system~ttic workiug of the
placers now lying idle.
Thompson's Gnlch is the principal one now being worked, and was discovered in 1860. It was abandoned by the original holders, all(.l afterwards restakecl. It rises in the Belt range about twenty miles south of
Diamond City, on the opposite side of the range. It carries 300 inchPs
of water to Deep Creek. The gulch is worked for three miles, the pay
streak is from 6 to 15 feet iu depth and from 25 to 100 feet wide. It
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is ·composed of some wash and clay and slate mixed. Heavy boulders
impede the working in the main gulch, but the bars on the north siU.e of
the gulch are easily worked and pay well. The bed rock is principally
slate. About one hundred miners, mechanics, &c., live in the gulch.
The gold obtained is coarse and above the average in fineness, the yield
up to date being about $50,000.
Indianft Gulch, eight miles north of Thompson's, was discovered in
the year 1869. It is worked for three miles, the pay streak being a
heayy wash 8 feet deep and 20 feet wide. It is worked by a company
of twenty miners known as the House & Pratt Company.
Elk Gulch.-This gulch is five miles farther north, was discovered in
1865, empties into Uamas creek, and is four miles long. Prospecting
shafts were sunk to a depth of 40 feet and good prospects of coarse
gold obtained, the pay streak being principaHy a fine wash resting on a
bed rock of slate. The rapid accumulation of water in the shafts, necessitating the construction of long and expensive drain ditches, compelled the miners to abandon the diggings. They will e\-entually be
worked with success, though not before the outlay of considerable
capital.
Thomas Gulch, five miles north of Elk, was likewise discovered in 1865
and abandoned after a limited amount of work had been done.
Benton Gulch, five miles north of Thomas, the pay streak is from 4 to
10 feet deep, of mixed clay and broken slate. ·The gold is yery irregularly distributed and the gulch has not paid well.
Of the above, Indiana, Elk, Thomas and Benton Gulches all empty
into Camas Creek.
Bea1·m· Gulch, north of Benton, was discovered in 1865. It empties
into Deep Creek. The pay streak i~ only from 2 to 6 feet deep anu
15 feet wide. It is worked by about thirty men and bas paid from
$3 to $5 per diem to the hand.
It is a fact worthy of note that on both slopes of the Belt range, extensive gold placers have been found, haying their fountain-bead within
a few yards of each other, a fact which seems to confirm the opinion of
experienced miners that there are still large deposits of gold iu the
Belt range, and that a rich reward awaits the systematic and thorough
prospector.
Good prospects of fine gold have been found on the Swimming \Voman
and Flat "\Villow, tributaries of the Lower Mascleshell, and also in the
Judith l\Iountains; but the placers have ne-ver been worked on account of
dangers threatening from the ferocity of the Indians.
Ditches.-There are only four ditches in thiR mining district, all conveying water to the miners of Thompson's Gulch. Two of them belong
to "\Villiams & Co., and bring the water from Camas Creok. One is
three miles long, carries 800 inches of water, and costs $3,000; the
other i~ two miles long, carries 600 inches, and costs $2,000. A third
ditch belongs to a joint company of miners, who use the water in
common. It is two and a half milP.s long, costs $1,500, and brings
1±0 inches from Birch Creek. Ditch No.4 was built by Tubbs & 1\lcFaddrn, at a cost of $1,500; it is two and a half miles long, nnd carries 200
inches from Birch Creek.
Quurtz lodes.-The principal lodes east of the Belt range nre the copper
mines on the bead waters of the :!\fuscleshell; but owing to the diffi'culty
and expense of transportation, they are not worke(l as much as the extent of the deposits and their richness justify. Danger from Indians
is also an important obstacle.
The copper mines of the Mnscleshell were discovered in the spring of
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1866 by a party of miners, who had abandoned the placers in Elk Creek.

In following the Flathead trail, which was afterwards ascertained to
cross the principal lead, they observed indications of copper, and upon
a close search found rich pieces of ore and some native copper scr~ttereu
oYer the surface of the ground. They immediately took the proper steps
to secure the valuable mines afterwards discovered near the trail. Tlle
discovery of the main lode instigated a more thorough search, and other
mines quite as valuable as the first rewarded the prospectors for t.beir
labor, and there is no doubt that a more systematic and careful examination may yet reveal still more valuable mines than any found so far.
Tllese copper lodes are embraced in a district known as tlle l\fuscleshell
mining district, which covers an area of about thirty square miles.
The Canada, Boomerang, Ohio, Indiana, St. John's, Granite, State,
Oro Fino, and Copperopolis are in every probability situated on tlle same
vein, whose general direction is east by south and west by north. This
vein has an average width of 15 to 20 feet, and the gangue consist of
heavy spar, quartz, and brown spar, witll the different copper ores, vi~:
sulphurets, red oxiue, malachite, azurite, &c. It seems to be a true and
permanent vein, nearly perpendicular, and covering the slate formation,
which forms the country rock at right angles. The vein matter is not uniform, tbe ore varying in richness from ten to twenty-th-e per cent. Occasionally t.b ere are zones of exceedingly rich peacock and J,:'ed oxide ore,
ranging from forty to seventy per cent. of copper. The ore of theNowlan
contains red oxide and assays forty per cent. of copper, and sixty per
cent. in gold and silver per ton. The Crittenden, Mountain Queen, and
Tuscarawas, east of Copper Creek, are also probably true veins. Eight
miles to tlle southeast the Yivian, vVhite Cloud, and De Soto form
another cluster of veins.
There is an abundance of timber near the lodes, and the water from
the l\fuscleshell furnishes sufficient power for working blast furnaces, if
it should be found advisable to reduce the ores at the mines. At the
present prices of labor and the heavy expense of transportation to and
from the mines, they will not pay. All the supplies for the mines and
tlleir products would have to be hauled to and from Benton, via Helena
and Diamond City.
A shipment of three tons of ore, selected from five different lodes, was
sent to Baltimore in the fall of 1867. It was me.rely an experiment, but
the results demonstrated the value of the ore when cheap transportation can be obtained.
The average yield was twenty-five per cent. copper. By the erection
of proper concentrating machinery, large quantities of rich ore could be
shipped to Swansea, Baltimore, or Boston. There must be some cheaper
method of transportation, however, before this can be done to advantage.
The construction of the road now contemplated by the government from
the mouth of Muscleshell to Fort Ellis, would open a way to the l\fissouri
Ri,~er, whence returning steamers, without freight, could take the ores
to St. Louis or New Orleans at a reasonable rate, and the ore could be
shipped to such smelting works offering the best ad vantage.
INDUSTRIAL PROGRESS.

In the absence of the official returns for 18G9, I append the table of
taxation for 18G8. Since that time, every item has materially increased.
Acres under cultivation._ •• - ___ •.• __ ••• _. __ ••••. __ • ____ .•• ____ . _. ___ - _____ 12, 500
Value of improvements _____ • ___ • ____ •••. __ .• __ • _. __________ .• ____ . _______ $11, 3tlG
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Number of live stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 890
Valne.................................................................... SiH, i56
Capital in merchandising ............................ ,.................... $52,251
Total valuation of property.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $:5G7, 40:>

It is very much to be regretted that so large a proportion of Meagher
County is not in better communication with the other territorial settlements, and that up to the present it has only served alternately as the
bunting-ground and battle-:tield of sa· tages.
Its natural advant:1gcs
cannot be too highly prized. Possessed, as it is, of the finest grazing
lands in the world, its beautiful valleys attest the fertility of the soil in
abundant crops of rich nutritious grasses and wild oats; its countless
streams of pure water furnish unlimited power for mills of all kinds;
its mountains, covered with dense forests of pine and spruce, are seamed
with lodes of gold, copper, and silver.
Game of all kinds a"bounds. Buffalo, elk, deer, antelope, moose, monutain sheep, grizzly, black, and cinnamon bears, and in Deep and Judith
Rivers the finest trout, are plentiful. .L'\.side from these advantages, it is
blessed with a salubrious climate, moderately warm summers, and mild
winters. It is destined, at no distant day, to contain the happy homes
of a large population.
1

CHAPTER XLV
JEFFERSON COUNTY.

This county, next to Lewis and Clarke the smallest in the Territory,
lies between Madison in the south, Gallatin in the east, Lewis and Clarke
in the north, and along its western boundary it is divided from Deer
Lodge by the main chain of the Rocky J\'[ountains. The M issonri Ri ,-er
separates it from the northern part of Gallatin, and into this river run
all the waters of the county. The principal streams are the Prickly Pear
and Crow Rivers, the North Boulder, White Tail Deer, Sandy, and Pipestone Creeks.
The first placers in the county were discover~l in the valleys of the
Prickly Pear and Boulder. The latter region caused quite an excitement in lSG!, and much prospecting was carrie<l on at that time. These
"rushes" have been repeate<l almost every year since that time, bnt
mostly without sufficient cause. In fact, the bars in the main stream
contain the gold very unevenly distributed, an<l principally for this reason the operations on the stream have been lmt moderatel,y profitable.
An exception is the Old Bar about eight miles abo\e the Boulder crossing, a locality which has furnished a steady and satisfactory yield.
Between the Old Bar and the crossing the bars have been worked to
some extent during the last season. It is intended to eventually turn
Bou1<ler Creek from its bed in the neighborhood of the upper bars, in
or<ler to work the bed along the lower part of this creek. This will open
up several miles of undoubtedly very rich ground.
Two bed-rock flumes were constructed in 18G8 on Basin Creek, one of
the northern tributaries of the Boulder, and since that time these mines
have paid quite well. The ground was originally discovered to be goldbearing in 18G5, but owing to want of capital and other causes no <'xtensive operations could be entered into, and tlw diggings attracted thcr<'forc little attention until the summer of 18G8. In the same neighborhood

CONDITION OF :MINING INDUSTRY-:MO~TANA.

301

several small gulches have been prospected with encouraging results as
to yield. In most of them, however, the insufficiency of water was
severely felt during last season.
On the J efi'erson, a short distance below the mouth of the Boulder,
some very rich bars have been discovered. They were worked with
water raised from the Jefferson by means of water-wheels and bucketpumps.
On the Pipestone, part of which runs through :Madison County, placers
were discovered in Hi64. Soml3 of the claims paid well from the beginning, but not until bed-rock flumes and hydraulics were introduced was
the gulch made generally productive. During last fall an intense excitement sprung up, caused by the alleged discovery of new and exceedingly
rich diggings on this creek. The gold was reported coarse and of fine
quality, and so abundant that a yielu of $20 per day to the hand was
claimed by many. I have not had any later news of this locality, but it
is probable that the first reports were rather highly colored and overreached the facts.
Near Beavertown, a few miles south of Jefferson, exist copper placers.
The particles of copper being sharp and pointed and held together by
portions of half-decomposed qnartz, the vein these deposits originated
from ought to be near the locality of the placers. I am not informed,
howe,·er, whether prospecting for the lode has been successful.
The Indian Creek diggings were discovered in 1866. Altlwugh they
attracted considerable attention very little gold was produced until last
year, when ditches were constructed to drain the upper part of the gulch,
where the bed rock lies very deep. On the west side of Indian Creek,
and in the neighborhood of Springdlle, exist extensive dry gulches and
bars. This district suffers very much from the great scarcity of water,
and various small ditches have been constructed to supply this want.
The most important one is the ditch carrying the water of White Horse
Creek to the bars. It is seven miles long, and 300 feet only of this distance are flumes. It holds 200 inches of water, and \vas finished at a
cost of $8,000 in 1867. There is not enough water furnished yet, still
the mines have mostly been profitably worked since their discovery in
1867.
Tbe placers in the neighborhood of Radersburg on Crow Creek consist
of extensive flats and bars. The ground is so flat that enough fall can
rarely be had to run off the gravel, and the gravel is not rich enough to
pay for stripping and shoveling. In J nne, 1860, the population at these
mines was about 150, five hydraulics were iu operation, and the supply
of water was satisfactory. Forty claims were worked and most of them
at a fair profit. Later in the sea,son the supply of water was insufficient. A ditch, seven miles in length, conducts the water from the upper
part of Crow Creek to the diggings. It carries 400 inches of water, con- (
tains 200 feet of fluming, and was finished by the Radersburg Ditch 1
Company in 1868 at a cost of over $12,000. It bas changed hands during·
last season. The diggings on \-Vilson Creek, one of the tributaries of
Crow Creek, are said to have paid well during last spring.
The principal veins in this county are situated in the vicinity of Jefferson City and Beavertown, and near Radersburg and Spring\~ille. The
veins of the former locality were discovered at an early date in the history of this region. They are all silver-bearing galena lodes, and much
work has been done and considerable money expended on some of them.
Tbe developments on the Gregory, made at great expense, were eRpccially
highly encouraging, and smelting works were erected to beneficiate the
ores. Unfortunately, however, the American hearth was selected as the
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apparatus supposed to be adapted to the treatment of these ores. The
ores carry too much gangue to permit of successful smelting in this
furnace, and the experiments proved, of course, unsuccessful. This discouraged the owners so that they suspended operations after haYing
spent much money in experimenting. The furnace was finally sold for
taxes during last year. A second furnace was erected for the purpose
of treating the ores from the Alta. The m·es from this mine are similar
to those of the Gregory, but as those delivered for smelting were better
sorted and carried less gangue, smelting .succeeded moderately well:
though much silver is said to have been lost in the slag. At present
none of these mines are in a very prosperous condition.
The lodes in the neighborhood of Radersburg and Springville 1.ue very
little developed, but are said to be rich on the surface. In the former
locality Messrs. Blacker & Keeting have erected an arrastra with two
stamps attached near the Leviathan lode. Eleven tons from the Keeting
lode, crnshed and worked in the arrastra, yielded $1,300. Fourteen tons
from the R. E. Lee, worked in Nave's arrastra, yielded $45 per ton.

CHAPTER XLVI.
MADISON COUNTY.

This county is situated in the extreme southern part of the Territory
and adjoins the northeastern portion of Idaho on its southern, Beaver
Head and the southeastern corner of Deer Lodge County on its western,
Jefferson and Gallatin Counties on its northern, and Gallatin County
and the Territory of "\Vyoming on its eastern boundary line. It is drained
by the affluents of Beaver Head, Jefferson, and Madison Rivers.
Gold was discovered first on June 2, 1863, in Alder Gulch, and it is
reported that up to the fall of 1866 $30,000,000 were taken out from this
single locality. Besides this gulch the following have since been found
to contain gold:
Rctmshor,n Gulch, north of Alder. Rich ~eposits of gravel have been
found beneath what had been formerly comddered the bed rock. The
gulch has been very productive and will probably be so in future.
Bivin's Gulch has also been profitably worked and is still productive.
Norwegian Gttlch £~nd l'Vashington Bar, in the Hot Spring district, were
discovered in March, 1864, and have been moderately remunerative.
The yield for 1868, however, did not exceed $20,000.
WigwcHn Gulch, a tributary to Alder, has been lately discovered. It
is reported to have yielded rich returns during the last year.
As a general thing the placers of the county have done as well during
the last year as they have before, wherever the great drought of the last
season has not prevented gulch mining altogether.
So far as developed, the E\Terett, Green Campbell lode in Silver Star
district, takes the lead in quartz mining in the county. Thirteen hundred feet of it have been developed and the lode is now sought to be
tapped by two tunnels, one to strike it at a depth of 104, the other at
320 feet below the surface. These tunnels will drain both the original
location and its extensions. None of the shafts sunk so far are deeper
tlutn 75 feet vertical, but they show a vein of gold quartz sufficiently
promising to warrant the contemplated work on the tunnels above mentioned. The average _yidd .of the ore crushed in the company's mill has
been $20 per ton.
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The Iron Rod, in the same district, is so far considered the next best
gold mine in the county. The ledge is free from water to the lowest
level reached, 200 feet, and is considered very valuable, having furnished
the Stevens and Tri vitt mill regularly with ore during the entire year with
gratifying results. The gold occurs free in t,h e quartz.
The lode considered next in value to the above in this county is the
Keystone, in Summit district. It was discovered in the lattet.:' part of
1863, and is now owned principally by E. Covely. It has been and is
now successfully worked for gold. To a depth of 176 feet, the· present
bottom of the workings, the vein has shown great regularity and richness.
The foregoing are, of coursP, not the only gold mines recorded and
opened in the county ; there are many more of perhaps as great and
even greater valu-e, but future developments must prove them to be
what they are now supposed to be from the slight improvements made
on them.
The principal silver-bearing veins which have so far attracted attention are found in Brown's district, not far fro~ Virginia City. They are
the Pacific, Black, Roma, I.~ouane, and True Silver ledges. They are
carrying some native silver and decomposed ores, but principally sulphurets. The results reached so far are sufficiently encouraging to the
owners to induce them to erect additional machinery for more speedy
and advantageous working of the mines. The following mills have been
erected in the county:
Hot Spring District.-Oope mill, in Canadian Gulch, erected in 186.3.
Three batteries of five stamps each; weight of stamps, GOO pounds each;
drop, 12 inches; 50 drops per minute, driven by a 40 horse-power engine;
cost, $33,000; capacity, 20 tons in 24: hours. Two arrastras, one am.algamator, and blankets complete the works. The amount of quartz crushed
has not been kept. Average value of quartz worked, $30. Cost of extraction and reduction, $5 each. The mill is now owned by George F.
Cope and in operation.
Midas mill, erected in 1867 by the Midas Company of Rochester, :New
York, was built in San Francisco, California, and costs $.30,000. It has
three batteries of five stamps each. Weight of stamps, GOO pounds;
drop, 8 inches, and 60 times per minute; capacity, 25 tons per 24:
hours. It is driven by steam-power; contains, besides the stamps, one
Blake crusher, two Wheeler pans and one concentrator. No registry
of ore crushed; 3'ield and cost of reduction unknown. The mill is now
running.
The New York and :Montana l\iining Compan3-''s mill was erected in
1866, and can be driven l>y water or steam-power. Contains four batteries of five stamps each; weight of stamps, 600 pounds; drop, 10
inches, and 60 times per minute. Capacity, 20 tons per day; has five
Eaton pans and four concentrators attached. It is not in operation at
present.
The Clark and Upson mill of Hartford, Connecticut, was erected in
1869. Contains twelve stamps of 500 pounds each. Drop, 8 inches, and
50 times per minute. Capacity, 15 tons per day. It is driven by steampower; contains two arrastras and one concentrator. Cost unkown ; not
in operation at present.
·
The Hobart mill was erected in1868. It has five stamps, weighing 600
pounds each. Drop, 8 inches, 60 strokes per minute; driven by waterpower; capacity, 6 tons in 24 hours; one arrastra is attached. The
mill is now crushing ore yielding, on an average, $15 per ton. Number
of tons crushed, cost of extraction and milling unknown.

•
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Sharp's mill, erected in 186D, has five stamps of 600 pounds each and
two arrastras. No statistics cau be gathered from this mill as uo records
are kept. It is said to be running at a large profit.
Hall & Spalding mill, erected in 1868, has two batterieR of five ~tamps
each; is driven by water-power, and has a capacity of 10 tons per day.
The yield, so far, has been $15 per ton of ore crushed. It is not runuiug
at present.
The Brooklyn Golden Ore Company's mill was erected in 1867. It is
drh?eu by steam-power and has two batteries of five stamps each.
\Veight of stamps, 500 pounds each; drop, 9 inches, 50 times per
minute; capacity, 12 tons per 24 hours. No statistics; mill not running.
Besides tb.e foregoing mills there are three arrastras in Hot Spring
district. They are all propelled by water and paying well at present.
It may be stated tllat the value of the bullion produced in Upper
and Lower Hot Spring and Norwegian districts varies from $11 to $20
per ounce in coin.
JJ,fill Creek District.-The Branham mill, with twelve stamps of 500
pounds each, a drop of 12 inches, 40 strokes per minute, and a capacity
of 12 tons per 24 hours, was erected in 1865. It is driven by waterpower; its yield, so far, unknown, and the average cost of reduction is,
as near as can be ascertained, about $2 per ton. The only saving apparatus, aside from the batteries, are tables and blankets. The mill is
owned by C. 0. and M. Branham,. and now idle.
The Bradley arrastra is now running. It has a capacity of 1,500 pounds
per day; is propelled by water and works ore from the Branham lode.
Yield unknown, but reported good.
Qwu·tz Rill District.-A. vV. Whittacker's mill contains three stamps
of 400 pounds each, drop, 12 inches, and 40 per minute; propelled by
water. Yield of ore crushed, so far, $15 to $18 per ton. It is now
running.
Wisconsin Creek District.-In this district there are two arrastras running by water, each paying well. They work ores from the company lode,
which yield $~3 per ton.
Silver Star District.-The Everett, Green Campbell Mining Company
of Cleveland, Ohio, are running a 10-stamp mill with two batteries, four
Horn paus, an<l two settlers. Weight of stamps, 680 pounds; drop 8~
inches, and 60 per minute. It is run by steam-power, has a capacity of
18 tons in 24 hours, and cost $25,000. The cost of reduction is $5; the
ayerage yield of the ore of the Green Campbell miue, which it is working, is $~0.
The Stevens and Trivitt mill is in the upper part of the district. It
is inclose<l by a frame building and driven by steam. There are twelve
stamps of 600 pounds eaeh, arranged in two batteries; drop, 9 inches,
an<l 50 times per miuute. It was erected in 18G8 at a cost of $30,000.
There iR a saving apparatus, consisting of blankets and arrastras, attached.. Cost of reduction, $3 per ton; average yield of ore from the
Iron Rod lode about $30 per ton.
Besides the mills there are six or seven arrastras now running in the
district. On an average they are more successfL1l than the mills. .Most
of them are located in Hell Canon and propelled by water.
Rochester District.-The :Madison County l\1iniug Company's mill has
ten stamps and two arrastras with blankets. It was moved from Hot
Spring district about a year ago and has been mostly ruuning on ore
from tlle \Vatseka and Nave lodes. Yield unknown.
Hendrie and vVood worth's mill, erected near b,y, ~ontains ten stamps
and is propelled by steam-power. It is idle at present.
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Three arrastras, propelled by water, are successfully operated in the
district.
Tho placers lately found in Rochester Gulch in this distrist could not
be worked successfully so far, owing to the character of the soil, the
scarcity of water, and want of fall in the gulch. Bed rock has only been
reached by shafts, but from indications by practical tests it is belieYed
that the gulch can be made to pay handsome13~ by the expenditure of
some capital for ditches.
The Swnmit District.-The How mill was built in St. Louis and erected
in 1866. It contains twenty stamps and two anastras with blankets. It
is propelled by steam-power and incloseu in a stone building. Idle for
the want of ore.
The Postlewait and Rawkeyemillcon.tains fifteen stamps, with settlers,
arrastras, and blankets. Propelled by steam-power and inclosed in a
stoue building. It has, of late, made two very successful runs on ore
from the Keystone locle, the first of which yielded $1G, the second $38
per ton.
The llow mill is expected to start up soon on ores from the Polar Star,
~ elson, and How lodes.
The fine Chilian mill of the l\Iontana Gold and Silver l\Iining Company
of Philadelphia has been idle for a long time for the want of ores, and
is under attachment for debts to mechanics and laborers.
The Lucas mill, of twenty stamps, steam-power, building of stone, has
been idle for the last two years on account of lawsuits and want of ore.
There are two more mills in the district which, however, have not been
erected as yet.
The development of quartz mines in this district has of late been en~ouraged and greatly stimulated by liberal offers from the millmen to
mine owners, and the promised reduction iu their charges for reduction
will undoubtedly hasten the progress of mining matters very much.
The principal placer diggings in the district have so far been in Alder
Gulch, which is worked mostly by bed-rock"fiumes. :Messrs. Hall and
Southmaid are said to have taken out from their upper flume alone
$65,000 during the last year.
Brazen's District.-This district is at last assuming the character of a
first-rate silver district. The following beneficiating apparatus has been
erected so far :
The Conner mill, erected in 1868, has ten stamps, arrastras, and pans.
It is driven by steam, and inclosed in a frame building.
The Christenot Chilian mill with barrels and arrastras. It is now idle.
Besides the abo-ve, seven arrastras, propelled by water, are now in
successful operation and paying well.
lVilliams and Granite Districts.-One mill and several arrastras are in
operation in these districts, with what success I could not learn.

CHAPTER XLVII.
BEAVER HEAD COUNTY.

Tllis county lies in the extreme southern part of the Territory. Its
area occupies two degrees of longitude and one and one-half of !attitude.
It is bounded on the south and southwest by the Territory of Idaho; ou
t,he west by l\'Iissoula ; on the north by Deer Lodge; on the east by
l\'laclison County, Montana. Numerous lofty mountain ranges, beautiful
H. Ex. Doc. 207--20
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valleys, clear mountain-brooks, creeks, and rivers abound in this county.
The more prominent of the latter are the Big Hole and Beaver Head, the
Red Rock, Horse Prairie, and Grasshopper. Red Rock is, undoubtedly, the most extreme tributary of the :Missouri River.
Beaver Head Valley is an extensive tract of good farming land, but
thinly settled so far. The rancheros have turned their attention mainly
to stock-raising, and from 3,000 to 5,000 head of cattle and horses
graze summer arret winter on the luxuriant pastures of this valley.
Had it not been for the destructive pest, the grasshoppers, during the
last three years, several thousand acres of land .would, undoubtedly, l>e
now under cultivation; but, as they destroyed the crops invariably, the
farmers have become discouraged. Large quantities of the best hay,
however, are annually cut fi·om numerous natural meadows. .Among·
other valleys in the county, equally fertile and inviting, Horse Prairie
and Big Hole, deserve especial mention.
Banncwk, the county seat, contains a population of about 500
souls. It is situated at the mouth of a large calion on the north side of
Grasshopper Creek, ten.miles fi·om its confluence with the Beaver Head
or Red Rock. Three-fourths of the people are engaged \n gulch, bar,
and hill mining.
The first mining in the county was done at this place in 18G2. That
year not less than $600,000 gold were produced. Formerly, the placer
mines were supposed to extend only eight miles down the stream, now
they are known to exjst also above the tmn1 for a distance of ten miles,
as far as-Bald Mountain.
Tlw whole surface, foot-hills, and dry gulches, pay largely, when mined
by hydraulics~ The only question in this connection is, whether a sufiicient amount of water can be brought high enough up the hilh;, to make
profitable work on both foot-bills and dry gulches possible.
It was reported at one time that these placers were about exhausted.
Nothing could be more erroneous than such a statement. It is true
that after .Alder Gulch, w·hich so easily yielded its tens of thousands,
I.1ast Chance, Confederate, Black Foot, and other localities were discoYered, these placers were neglected for three years, and the yield measurably fell off; but still, there was considerable over wages made during
all that time. .A new era in placer mining commenced in 18G7, wheu
the larger operation of the Bannack l\Iining Company and Ditch Company proved a complete success.
The first mining had been done with the water of the old ditch, which,
constructed in 1863 solely for the purpose of selling· water to the
miners, had cost $15,000. Its length was fifteen miles. Water was
sold up to 18G7 at 75 cents· per inch, rather a heavy tax for the miners
aud discouraging them greatly. In 18G7, however, the above mentioned company completed a riew ditch, thirty miles in length, at a
cost of $35,000. 'rile capacity of the old ditch is 2,000, that of the
new one, 1,000 inches. Both of them cover over five hundred acres
of mining ground, and not less than fifteen miles of dry gulches. The
average number of men employed by the company during the last two
years has been thirty, and the average wages paid by them $G currency
per day~ They control all the water in the two ditches and sell none to
miners. In this manner they are enabled to work a vast extent of mining ground to great ad v-antage, and at the same time to pay higher
wages to the miners employed by them. During last season they have
been running six hydraulics, but in an ordinary season they can work
ten. .Although this locality did not suffer as much fi·om the droLlth as
other ·portions of the Territory, because the ditches are brought from
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the main creeks, there was still a very perceptible difference between
the last season and others. The operations of the company have been
mainly confined to the south and west of Bannack.
White's ditch receives its water from Grasshopper Creek. It commences one' mile below the town, and crossing and recrossing the creek
it extends three and a half miles down stream. The work was principally done by the owners themselves, at a cost of not less than
$25,000. Its capacity is 900 inches. The company employ three
hydraulics and twenty miners. Their income during the last season is.
said to have been highly :flattering. It is intended to extend this ditch
during the winter so as to cover a greater surface and richer mines.
Oafion ditch has been extended during the last summer from an old ·
ditch, which commences a few miles below White's ditch, and six miles .
from town down the calion. The cost \ras $7,000. It now covers a
large extent of rich placers. The capacity of the ditch is 600 inches.
The company had only two months left for mining in the last season,
during which time they employed ten hands. They are said to have
made more during this short time of actual work than their ditch cost
them to build. According to this their future prospects seem to be
satisfactory.
Pioneer ditch, fed by two small streams at the base of Bald :1\Iount~in, is ten miles long, carries 600 inches of water, and cost $5,000.
It OO\Ters the foot-hills north of Bannack and eight miles of dry gulches,
besides many bars and gulches beyond. Two years ago it was unknown
that these foot-hills contained gold; now the company's property is considered very valuable. As a six-mile extension of the old ditch wm;
completed during last season, the company bad only three months left
for actual mining. The average number of men employed was eight,. at:
$6 per day. In an ordinar;y season twenty to thirty men can be employed·
here profitably as night and day bands. The company have done well
during last season, but intend to employ Chinamen during the next;
indeed, it is the general desire of parties operating in this neighborhood
to introduce this kind of labor in both placer and quartz mines, in order ·
to get rid of the past curse of these regions, the extravagant prices paid.
for labor. It is, of course, impossible to say at the present dtl:V what ~
effects and results such a change may produce, hut e-verybody confi..d.ent that it will help progress greatly.
·

js

HORSE PRAIRIE ::\fiNES.

These mines are located on a branch of the creek of the same name
alJont thirty-five miles southwest of Bannack.
'
The bar mining i~ this gulch has. been very profitable during the
la~t ~wo ye~r~, especially to the Yeanan brothers, who have done the
prmCipal numng. They have constructed a ditch of fifteen miles in
length, with a capacity of 1,000 inches, at a cost of $15 000. Last sea~-;on water was rather scarce, but ordinarily they can run' fiye hvdraulics
an~l employ thirt~ miners. Six dollars in currency per day has been
pmd by them d~1rmg last St~mmer, while formerly they paid $6 in gold.
r~e ba~ bel?ngmg to them IS one and one-half mile long, and a quarter
of a mile. Wid.e on an average. It has paid an average of $20 to the
hand, which IS a larger return than that of any other locality in the
county.
. The balance of the mining ground in this gulch is divided into small
mterests; but all of them have been able to make considerable above
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wages. Sixty to seventy men have been employed in this camp during
the last two years.
BALD MOUNTAIN.

Numerous streams originating on this mountain form as many gulche,·
running from it in all directions. Placers have been found on all of
them, but none of them haYe been ·worked during last season on account
of the scarcity of water. There is ground enough to employ two hundred men; but a large outlay of capital would be required for ditches
and hydraulics, before any such number could be profitably put to work.
On the east side of Bald Mountain, near Argenta, a ditch is now under
construction to bring water into the dry gulches, north of .Argenta,
which have been found to be tolerably rich in gold.
The Bannaek ditch, on the north side of the mountain, is four miles
long, has a capacity of 800 inches, and was built in 1862, at a cost of
$4,000. It was constructed to sell water to the miners; but the bars,
which it covered, are now nearly worked out. It affords now waterpower to quartz mills.
Big Hole.- The extensive placers on this stream are worked overy year
by a few men in the old way. They are generally doing well.
The foot-hills and gulches on the northeast side. of the Bannack range
of mountains prospect well from a point a few miles below .Argenta for
a long distance, and here is a field for perhaps the most extensive
placer mining in the Territory. It will, however, require a large amount
of capital to carry the undertaking into effect on account of costly ditches,
which have to be constructed.
Drain ditch, starting two miles below the town, was commenced
about two years ago by a company of poor miners. vVork on it was
mainly carried on during the winter, while during the summer they
worked for wages in the mines, or mined on their own account in a
small way on some of the numerous unoccupied bars in the neighborhood. They have got now to within a few feet of the bed rock under the
channel of the creek, and lately struck a rich streak of coarse gold.
Besides doing the work on the ditch they ha\e sunk twelve shafts in
the bed of the creek, which have yielded satisfactory returns.
QUARTZ LODES AND QUARTZ 1\HNING.

The fir~t veins of gold-bearing quartz were discovered and worked at
Bannack. Almost all of them are contact veins between the limestone
and dioritic trap. The hills in the district are usually covered with a
thick alluvial deposit; in some cases, however, the surface is left entirely
bare and shows outcropping veins carrying gold, argentiferous galena,
or copper. In the immediate vicinity of Bannack all the lodes discovered so far contain free gold.
The Dakota lode was first discovered in 1862, and iu the winter of
that year and the following, the first quartz mill, every part of which
was home-manufactured, was erected. It was propelled by water-power
and had originally six stamps. Thisnumberwasincreased to 12 in 1864.
The ores crushed were taken from the Dakota, and at first the operation
proved a perfect success. But the irregularity of the vein prevented a
regular delivery of ores. There are numerous other veins of a character similar to that of the Dakota in the vicinity of Bannack, the most
important of which are the St. Paul, vVadham, Quartz Mill, York, True
Flag, Cherokee, Springfield, Mademoiselle, and Golden Gate. Shafts,
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varying in depth from 80 to 310 feet, have been sunk on all of these,
establishing the permanency of the veins in depth. A single exception
to this was the Cherokee, which, while worked by the New Jersey company two years ago, suddenly pinched out. It had been exceedingly
rich in free gold in the upper part, nevertheless no effort has been
made since to :find the vein again.
Butterfield & Hopkins's mill, bought in St. Louis, was erected in 1864:
at a tot.al cost of$2.3,000. It is a24-staii1p mill, only twelve of which are
erected. The stamps weigh 530 pounds each, drop 14 inches and 45
times per minute, and are propelled by steam power. There is no additional saving apparatus attache<l, and for mainly this reason the mill
extracted, according to tests made 011 the spot and in New York, only
twenty-five per cent. of the gold contained in the ore; it has not been
running <luring the last season. The tailings of the former runs have
been saved and it is intended to work them over as soon as the contemplated addition of pans, concentrators,_&c., has taken place. This work
has been delayed by the death of two of the partners an<l by the illness
of a third one. The owners are principally English capitalists, who,
confident of obtaining large profits after the necessary additions have
been made, contemplate to carry out their plans next spring.
They haye expended large sums of money in developing No. G, Dakota. Their main shaft is 310 feet deep, and a tunnel 3±5 feet long has
been run to the shaft. In the tunnel is another shaft, 135 feet deep, which
passes through 100 feet of pay quartz of a general width of 7 feet.
None of it has been stoped out yet. The last-mentioned shaft passes
through and below the "caprock,'' and the vein is found here very
regnlar and standing nearly vertical. Above the vein had always been
very broken, and the rich ore occurred in pockets, from most of which
selected quartz, yielding as high as $1,200 per ton, could be taken.
The dip in the upper parts of the vein was sometimes to the northwest
and sometimes to the southwest. Nine hundred and fifty tons of quartz
have been crushed from this lode, which yielded over $20 per ton. The
average wages paid have been $5 in gold.
The Jlfontana JJfinerctl Land and JJfining Company's mill is located on
the north side of Grasshopper below Bannaek. It is a 40-stamp mill and
was built by Marshall & Co., of St. Louis, at a reported cost of 816,000.
A substantial frame building, 40 by 100 feet, covers it. Both steam and
water power, the latter a 36-inch turbine wheel, are available for running the eight batteries of five stamps each. The weight of the stamps
is 700 pounds each; they drop 11 inches and 45 times per minute. The
capacity of the mill is 40 tons in 24 hours.
Fifteen hundred tons of ore have been erushed by the mill, which
yielded $10 in gold on an average. The quartz was taken from different mines in the vicinity. At present, ore from the Wadhams is under
treatment, which yields the same returns as the ore crushed before, $10
per ton. The cost of mining and milling a ton of this ore is said to be
$4. This mill labors under the same disadvantage as Butterfield &
Hopkins's mill; it has no saving apparatus aside from the batteries, and
the consequence is that at least fifty per cent. of the gold is carried off
with the tailings.
The Hopkins mill was erected this year by R. P. Hopkins. It is propelled by a 15-inch turhine water-wheel, and contains 5 stamps of 700
pounds each, with a drop of 9 inches and 55 strokes per minute. 1\iarshall & Co., of St. Louis, are the manufacturers. It costs $1,500 and
the building covering it $1,000 more. The capacity of the mill is 6 tons
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in 24 hours; 200 tons crushed so far have yielded $10 per ton. The
cost of mining and milling is said to be $4 per ton.
The N. E. Wood mill, manufactured by S. W. Bullock, costs $3,000 in
New York and its erection $800. Its capacity is 4 tons per 24 hours
and the average yield has been $35 per ton. The average cost of mining
and milling is said to have been $8 per ton. This mill has no stamps,
but consists of a crusher and pan. During the winter of 1867 to 1868 it
worked quartz from the Cherokee lode, which yielded an average of $60
per ton. It is now in operation and returns good profits.
THE ARGEN'l'A MINING DISTlUCT.

This district is situate fifteen miles north of Bannack at the mouth
of the canon on Rattlesnake Creek. The mines are all located in the
foot-hills, which contain a limestone formation with trap dikes similar
to that of Bannack. Argentiferous galena is the prevailing ore in these
contact veins, which are very abundant, especially in the hills north of
Argenta. In a westerly direction they are richer in lead and silver, and
deliver excellent ores for the smelting process. Among the mines west
of Argenta the Legal Tender is considered the best and richest.
The St. Louis and JJiontana JJiining Oompa.n y erected furnaces of large
capacity in 1865. The original cost was very great, and the large amount
of labor necessary for their running prevented a full success. After
producing a large quantity of silver in a short time the process was
found to be unprofitable and the furnaces were closed.
A. M. Eisler, the discoverer of the Legal Tender, erected another furnace in 1866. Its cost was $8,000 and its capacity about 6 tons of ore
per day. During the short time of Mr. Eisler's management it produced
over $14,000 in silver and was considered a great success. It is still in
good condition, and has been working at intervals up to this fall, but as
Professor Rompf, who had the immediate supervision of smelting operations, had gone east for his family, it was impossible to ascertain the
exact number of tons smelted, yield, cost of smelting, &c.
Tlw 1.1ootle, Leach & Stapleton fMr·nace was built in 1867, and is a
structure similar to the Eisler furnace in every respect. It is now in
successful operation and yields satisfactory profits to the owners. G.
vV. Stapleton is the working partner of the firm, and it is largely due to
his energy and economical management that this furnace pays so well.
The blast machinery of all of these furnaces is driven by w'atcr-power
derived from Rattlesnake Creek. .
The Wood furnace was built in 1867. The material used for its construction was of inferior .quality, so that at the first heating the walls
melted down. It was abandoned because there was no fire-clay in the
vicinity, at the time, sufficiently refractory to stand the heat. Lately,
however, Messrs. l\1:urray and Harrison haYe found a beu of excellent
fire-day associated with coal a short distance north of Argenta. They
have produced a fire-brick which has stood the test and is said to be
superior to the fire-brick made in St. Louis, California, and Colorado.
The same parties are now erecting a reverberatory to test their brick on
a larger scale.
The Fau.lds terrace furnace was built last year one mile above Bannack to smelt the ores of the Blue Wing district, situate three miles
northeast of Bannack. It costs $8,000 and has a capacity of G tons per
24 hours. The ores of the Blue Wing district are amalgamating ores;
therefore, it was necessary to haul galena from Argenta, at a large outlay, to be smelted with the Blue Wi.n g ores. Two runs, one of which
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produced25 pounds, the other 47 pounds of silver, were made. The first
one was a loss to the owners; the second turned out a few hundred dollars profit. Since then the furnace has been lying idle, more for the
want of a head than from any other cause. But really these rich ores
should be worked by amalgamation, which is a much cheaper process,
and to which they are well adapted.
The principal veins developed in this district are the Black Hawk,
Great West, Blue Wing, Arizona, Sibley, and others. The shafts are
from 75 to 125 feet deep and produce an abundance of silver-bearing
ores.
BIRCH CREEK DISTRICT.

This is an extensive district fifteen miles north of Argenta, containing
principally copper veins. AlmoRt a11 of them are rich in gold, and they
are generally larger than the veins of the other districts.
The Treasure, Greenwich, and Greenwich Extension are the only developed veins. They vary from G to 12 fert in width. A shaft 80 feet
deep has been sunk on the Greenwich. The vein bas regular, smooth
walls, and is G feet wide all the way down. The shaft on the ExtenRion
is 130 feet deep. As soon as transportation gets cheaper, these mines
will be very valuable. So far no furnace has been erected, although the
ores are easily smelted.
The foot-hills east of Deaver Head Valley contain many veins of gold,
silver, and copper-bearing ores, some of which have been partly developed.
BIG HOLE.

This locality is situate thirty-five miles northwest of Bannack. The
veins occurring here are all gold-bearing. One of them, the Sherman,
is particularly worthy of notice on account of its great extent. Its
width from wall to wall is 30 feet, and longitudinally it has been traced
for a long distance. The quartz is soft and of a buff color; it is iucased
in limestone and slate. Sufficient water-power and exhaustless quantities of timber are near by.
BALD l\:I01JNTAIN.

The foot-hills lying south of and next to Bannack are filled with a perfect network of gold-bearing veins, some of which are large and very
regular. Shafts have been sunk on some of them to a depth of 40 feet.
The matrix is quartz, which carries free gold.
BULLION PRODUC'l.'.

The most reliable information which can be obtained places the value
the gold and silver product of this county, for 1869, at $3.30,000 and
that of 1868 at $300,000. It is estimated that since the first discovery
of the mines at Bannack the county has produced over $5,000,000 in
precious metals.

~f

COAL VEINS.

An extensive vein of bituminous coal was discoYered in 1865 on the
Big Hole, about sixty miles northeast of Bannack. The coal is of good
quality and free from sulphur at the outc:r;op. Another equally as good
vein was found near Argenta, and a shaft 80 feet deep was sunk on it
last year. This vein js associated with the fire-clay spoken of above.
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Four miles above Bannack two beds of lignite have been sunk upon
with two shafts, respectively, 70 and 85 feet deep. Adjoining them an
excellent building stone is quarried. Other quarries of sandstone exist
east of Argenta and at Beaver Head Canon. The rock of the latter
locality answers admirably for grindstones.
SAW-l\'IILLS.

Two saw-mills have been erected in the county. One of them is located three miles above Argenta, convenient to the pine forests of Bal<l
Mountain; the other one six miles above Bannock and about :five miles
from the immense pine woods which cover the range of mountains to the
west of Bannack. Lumber costs $50 per thousand, in currency, at the
mills.

CHAPTER XL VIII.
GALLATIN COUNTY.

Gallatin Oounty is situated south of :Meagher, between the latter and
the southern boundary line of the Territory. Topographically it consists of two great basins-that of the Yellowstone in the east, and that
of the Gallatin in the west-separated from each other by the Belt
range, a spur of the Rocky Mountains. Both streams, in passing
through the county, flow from south to north. The Yellowstone, upon
arriving near the boundary line, makes an abrupt turn, and pursuing a
nearly due easterly course, enters the Missouri; while the Gallatin
meets the middle and west forks, called Madison and Jefferson Hivers,
and united with them, commences the journey to the sea as the Missouri. A number of foot-hills and spurs subdivide both basins into a
system of valleys and caiions. The basin of th.e Yellowstone and the
headwaters of the Gallatin are but little known. The Yellowstone is
the favorite hunting ground of numerous roving tribes of Indians, and
no settlement is feasible. Notwithstanding the dangers threatening
from the ferocity of the red men, a number of miners have dared to
face the scalping-knife of the savages and have established a mining
camp on Emigrant Gulch, a western tributary of the Yellowstone. The
gulch is seven miles long, and the gold produced from its placers is remarkable fqr its external characteristics. It consists of flat grains,
thickly covered with a layer of iron rust, and so defaced by the same
that usually its external features give no clue to its golden kernel.
Considerable quantities of this character of gold reach the markets annually, but no detailed statistics in reference to Emigrant Gulch are at
hand. In the entire Yellowstone Basin prospects of gold can be obtained from many of its gulches and ravines, and there is a deep-seated
conviction among the miners that it contains rich placers. It is the
Eldorado of the dreams of many a hardy but impecunious prospectordreams whose realization may not be far distant. Parties who have
visited this terra incognita report it replete with grand and wonderful
phenomena-crevasses of stupendous depth, petritie<l forests, plains of
lava and brimstone, geysers spouting boiling water fifty to seventy feet
high, &c.; but their reports are too indefinite to serve for relialJle description.
At present the entire civilization of Gallatjn County is centered in
the extreme northwestern corner, immediately south of the Three Forks
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of the Missouri, viz., in the Gallatin and Willow Creek Valleys. The
former is situated between the east and west Gallatin Rivers, heading
in the south in the spurs of the Belt range, and runs nearly due north
to within a few miles of Gallatin City, where the two boundary rivers.
· come together and pass through a narrow canon. To the east are precipitous mountains, and to the west low, receding foot-hills and a fine
valley, extending to the Madison River. The valley is about forty
miles in length and on an average about twenty miles wide. Middle
Creek, coursing through the center of the valley, furnishes abundant
water for irrigating the numerous farms on either side. This beautiful
valley is not improperly termed the Egypt of ])fontana, as from it the
supply of grain, &c., during the immediate past has been chiefly obtained. Tl.te amount of small grain grown per acre is enormous. The
aYerage yield of wheat is forty bushels per acre, although as high as.
seventy l.tave been obtained. Garden vegetables grow more luxurious
than in many of tlte eastern States. For grazing purposes the valley
is well adapted. The bunch-grass of the foot-hills sustains cattle and
horses even during the winter without any other feeding. There are
three flouring mills in the valley; one at Gallatin City, one near Flathead Pass, and one at Bozeman, all propelled by water power.
Willow Greek district is a small section of excellent farming and
gmzing country, about fifteen miles long and eight miles wide, between
\Villow Creek and ])iadison River.
The population of Gallatin County is estimated at 4,000, and the
amount of taxable property, according to assessment rolls, is $57!J,802.
COAL DEPOSITS.

Coal crops out all along the Belt range, but has been opened only at
one point, some seven miles east of Bozeman, in what is called the
Spring Canon. The coal is of good quality, and highly bituminous.
The bed has been opened for about two hundred feet in length.

CHAPTER XLIX.
MINING LA vVS, ETC.

The legislature of Montana passed, December 11, 1867, a law for the
government of placer mines, the text of which is given in my last report. It possesses, however, no practical bearings, as it is only applicable to placer deposits discovered after its passage, and even in those
cases permits the discoverers, under certain restrictions, to either conform to its provisions or adopt such others as they may prefer. In the
·various codes in force actual possession by representation is the principle on which title is founded. In practice, however, nothing can be
more confused and uncertain than the mining rules in force in the various gulches. The difficulties to be encountered in framing a general
and equitable law capable of covering the peculiarities of every deposit,
the distrust with which all legislative interference is regarded by the
miners, and the desire they evince to be left to regulate their own affairs,
have prevented the passage of any act laying down uniform rules for
the pre-emption and tenure of placer claims. The want of such a plain,
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certain, and equitable law has produced much vexatious litigation, and
in some deplorable instances has resulted in bloody encounters. ...I\.. still
greater amount of trouble is only prevented by a strongly developed
sense of justice among the miners.
1'ERRITORIAL QUARTZ LAW.

The pre-emption and tenure of vein deposits are regulated by the territorial law of December 26, 1864, which provides for eleven chtims of
two hundred feet each upon the discovery of a crevice with one welldefined wall. Its advantages, arising from its uniformity, are not to be
undervalued. At the same time, however, it cannot be denied that its
ill-advised provisions have done more towards retarding the development of the mineral resources of the Territory than mismanagement,
extravagance, and swindling speculations put together. Copied from
the mining codes of other communities, it has retained their special
provisions without incorporating others to ameliorate their bad effect.
Its most objectionable feature is the creation of constructive claimH
without any restrictions, objectionable because1. It places a premium on non-development.
2. It tends to the segregation of mining property in parcels too small
for economical and profitable working.
3. It is the fruitful cause of litigation.
To fully understand the force of these o~jections it must be remembered that after the mere discovery of a lode it usually requires·tlle expenditure of considerable money and labor to demonstrate "-hether it is
a valuable and paying deposit or not.
Under the law there are nine distinct proprietors, all lwlding on tLe
strength of one little gopher hole, each one of '"hom de8ires to avoid
undertaking this necessary expense, hoping that his neighbor will do Ro
for him. The consequence is tLat no work is done at all.
In my opinion the discoverer alone merits a reward for his industry,
toil, and privations. He should receive sufficient ground, say 800
or 1,000 feet, so that, if his lode proves to be good, it can be worked in
a proper manner. lie would then know that he alone bas to rely on hi~:;
work to prove upbis mine, and if he does not do so, he ~night as well
have nmTer made the discovery.
A tnnpel la"· with extraordinarily liberal pro·visious is likewise in
force.
"UNITED STATES :;)UNERAL LAW OF

1866.

\Vhen .t he passage of this law was first announced and before
its provisions were fully understood and its effect realized, it was
looked upon with the utmost distrust and its enactment was deeply
regretted by the entire mining community. The law met with more
favorable consideration when it was found that it did not infringe upon
vested rights, lmt legalized possessory titles and merely· gave an
opportunity to obtain the United States title to those desirous of doing
so, without beiug compulsory.
As soon as the Land Office was prepared to act under the law, a considerable number of applications for patents were :filed, and a still'
greater number of mine owners determined to comply with the law and
enjoy its benefits. Unfortunately experience soon demonstrated that
the provisions of the law itself tended to render it inoperative. The
following- abstract of applications and entries admitted, communicated
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by Mr. Lyman, the register of the United .States land office, will best
illustrate the _practical working of the mineral act in Montana:

Month and :year.

1
October, 1867 ····--------·········
4
November, 1867.- --- ... ----- ..... .
4
December, 1867 .................. .
4
January, 1868 .................... .
February, 18613 ................... .
3
:Mareh, 1tl68 ..................... .
4
3
April, 1868 ...................... .
2
3
May, 1868 --------- ............... . None ........ .
June, 1868 ....................... .
3 . ---·- - ·
1
1
July, 1868 ········-------------···
.August, 1868 .....•............... None ....... .
2
1
firpteml>er, 1868 ................. .
1 ....... .
October, 1868 ...................•.

Mo11th and year.

No,·eml>er, 1868 ········--·-----1
Deceml>er, 1868. . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .

~~b~~~~J.i.~~~-9- ~ ~ ~::: ::::::: ~::::

.. -.. 2- ...... --~

March, 1869 ................... . ......... .. ..... .
April, 1869 . . . . . . . . . . . . . . . . . . . . . .
1 ....... .
May, 1869 . . . . . . . . . . . . . . . . . . ................... .
June, 1869...... . ................ .... ....
2

:r~~~~~ ~86\) :::::::::::::::: : : :: · · · · ·i · · ::::: : ::
6

TotaL. ...................... -34~ --14

I

Of the entries admitted, three final patents were granted. From this
exhibit it will appear that during the last six months only two parties
have applieu, and during the entire two years only thirty-four out of
at least fifty thousand parcels of mining property have sought the benefit of the provisions of this law.
If the operation of the law in the past has been unsatisfactory, there
is no reason to believe that it will be much more effective in the future.
The causes which produce this result are much more easily defined than
remedies suggested.
Mr. Keyes, in my last year's report, explained at length that the law is
tedious, excessively costly, and that even the issuance of a patent
does not materially diminish the probability of litigation. Circumlocution and red tape have certainly done much towards discouraging many
who would otherwise have secured the benefits of the law. l\Iodes of
procedure should be simplified as mnch as possible, and this has beeu
already done to some extent by a more liberal construction on the part
of the Commissioner. Purthermore, there is no valid reason "·hy the
expense of survey should not be borne by the government, as "-ith agriculturallands. An objection more difficult to remedy is that the law
does not completely protect a patentee against vexatious litigation,
owing partly to the nature of its provisions and partly to the loose
wording of the law, lea,ring many questions open for discussion until
they are finally expounded by judicial decisions.
These objections have tended seriously to retanl the efl'eetual workingof the mineral act, but they are secondary iu importance to the consequences springing from section 6.
To a correct understanding of tbe results which flow from its provisions it must be remembered that a lode worth patenting is rarely without
contestants. 'Vhenever a valuable ore-deposit is discovered the vicinity
is immediately covered. with float locatio11s. Every discoloration of the
country rock, every moss-covered ledge, ev('ry stray boulder is staked as
the basis of a new discovery, either w secure 80rne contiguous though
legally distinct deposit, or more frequently to be used for purposes of
litigation and black-mail. In such cases, and they are yery frequent,
an application for patent is at once mr~t by adv·erse claims. No other
steps then 1'emain but to refer the matter to the courts.
~Iany mine owners possessing claims that are yielding large returns
would gladly undergo all the delay, red tape, and circumlocution inci-
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dent to an application, and cheerfully submit to the onerous expense
which it entails. if by that means they could secure the United States
title and immunity from litigation; but they are not willing, in attempting to do so, to become involved in law-suits, the expense of which may
consume the value of the mine and the result of whieh may strip them
even of their present possessory titles. Hence they decline the proffered patent and prefer to rest upon their present possessory claims,
trusting that the progress of actual work in the course of exploration
will defeat any adverse claims.
Two questions arise :
1. Is it desirable to render the law more effective~
2. If desirable, how can it be done~
To the first question the mining community returns an emphatic No !
lVfiners are perfectly content with the enjoyment of their present titles
and desire no change, apprehending that further litigation might infringe upon some of their present rights. I cannot fully agree with
this sentiment. Believing the utter extinguishment of the United
States title to be the true policy of the government, most conducive to
the prosperity of the mining industry and the safety of the individual
owner, I hold that we should emleavor to mold a legislation which caunot
be avoided. I have already suggested remedies to some of the objections. The manner in which veins should be patented, whether in square
locations or based on the plane of the vein with an interdiction of close
parallel locations, is a question which might properly be left to a commission representing the various mining States and Territories. I believe, however, that the recommendations made in another part of this
report will offer a basis of compromise on which all sections may agree.
ASSAY OFFICE.

Although the Territory of J\Iontana has r)foduced the precious metals
largely for a period of over six years, and though the strongest proofs
exist that not only her mining industry will be permanent, but also, that
with ordinarily favorabie seasons the yield will be increased from year
to year, as it has been in the past, even under the difficulties presented
by high labor, defective methods of working and communicationyet in spite of all these inducements, the government has not yet established an assay office in the Territory, though lJranch mints exist in
some States and Territories of the United States the annual product of
which in precious metals does not come near that of :Montana. The
Territory is far out of the way of the great connecting lines between the
East and West, and distant from money centers; and being so entirely
isolated, it enjoys none of the benefits of a regularly circulating eurrency.
So far, gold dust has been used to a large degree as a medium to facilitate business transactions, but in the absence of a government institution, where values could be at once and definitely fixed, this has often
been done at a great loss to the miner. And even in making shipments
of their dust the miners haye not fared any better, being compelled. to
submit to exorbitant charges for transportation. I am b,y uo means in
favor of establishing branch mints in different States and Territories, as
that wonlu entail unnecessary expenses on the government; all the coining can be done far better and cheaper in one mint only; but government assay offices, established with the two-fold Yiew of faeHitatiug the
development of new mining districts by making their benefits accessible
to all, and of turning the gold and silver immediately into the hands of
the government, seem to me imperatively demanded in the new Territo-
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ries as soon as the permanency of their mining industry is apparent.
Such an office, by exchanging bars for drafts on the different sub-treasuries, deducting the cost of transportation, which would be less for the
United States than anybody else, because large shipments may be made
at a time, is of the greatest importance for the Territory of 1\:Iontana.
At present Helena seems to be the proper place for the office, on account
of its central location as well as for the reason that it is the main business place in the Territory.
GOLD PRODUCTION OF TIIE TERRITORY.

To anive at a correct approximation of the gold product is extremely
difficult. On the one hand, gold dust is still, to a considerable extent,
the currency of the country, and the amount used for that purpose is
:fluctuating and difficult to ascertain; on the other hand, the operations
of assayers, bankers, and express companies are not yet made public.
Based upon the best information obtainable, I would place the gold production of Montana for the year ending July 1, 1869, at $12,000,000.
The estimate for 1869, given at $12,000,000, in the letter introductory
to this report, was based on the yield of the fiscal year. Later reports,
received while preparing this volume for the press, indicate a much
smaller production, owing to t!le drouth. One correspondent puts it as
low as $9,000,000; but I believe this would be too great a reduction.
The coming year will undoubtedly benefit by the decrease during the
present, and the gold product of 1870, with a moderate supply of water,
ma;r be expected to exceed $15,000,000; with an adequate amount it is
likely to reach $20,000,000.

SECTION VI.-UTAH AND

ARIZONA~

CHAPTER L.
GENERAL REMARKS.

The mineral resources of Utah Territory are imperfectly known, and
even the completion of the Union Pacific railroad has not stimulated
prospecting and mining to a very large degree. This is undoubtedly
mainly due to the known hostility of the ~Iormons to mining. Still some
important discoveries have been made and a few companies have commenced developing several districts.
The coal and iron deposits in the northern part of Utah will probably
receive more attention in the immediate future than most other mineral
resources of the Territory. Tlwse beds are of the highest value for the
Union Pacific railroad, and it is said that the company contemplate
erecting rolling mills at Echo City, a point which is admirably suited
forihi:5 business on account of the nearness of extensive coal and iron
deposits. Very good bituminous coal is found on the Bear and on
Weber Rivers. The beds on theW eber lie .mostly above the water level
and are from 5 to 12 feet thick. The vein exposed at Evanstown on the
Bear River is 17 feet thick and considered the best coal for many purposes in the entire West. These veins, being situated near the railroad,
will undoubtedly be dr~wn upon largely, not alone for the supply of the
roa(l itself, but also for use in the States west of that point.
At the head of the Timpanagos, just below. Kansas Prairie, above
Devil's Gate, on the Weber and in the Wasatch bordering the valley,
occur deposits of magnetite; and higher up on the Weber, ten or twelve
miles above the confluence of the Echo with Weber, are found hematite
ores, fire-clay, and coal. The latter, however, is not very good. Extensive coal and iron deposits are also found in the southern part of Utah.
They are of little account at present, but will be extremely valuable for
the Utah railroad as soon as it is pushed through to the Colorado.
Near the headwaters of Silver Creek, an affiuent of the Weber, large
bodies of carbonate and black oxide of copper have been found. These
ores carry a small percentage of silver. Alum shales in vast beds exist
in the Promontory range.
The Bingham Oaftou and the Rush Valley mines both belong to the
Rame mineral-bearing belt which in the east makes its first appearance
ncar the point whore the Uintah ~lountains and the 'Vasatch meet.
The former range has a nearly east and west course, and the latter trends
north and south, so that both form aT, the standard of which are the
Uintah Mountains. At the poiut spoken of the mineral belt occupies both
flank::; of the Uintah range. From here the belt extends west, crossing the Wasatch and continuing clown its western slope along Little and
Big Cottonwood Calion. Crossing the Jordan Valley, a beautiful agricultural district, it makes its appearance again in the Oquirrh Mountains, an
isolated range running north and south and separating Jordan from
Hni'l.h Valley. The <liRtanco acrosR the monntaius iR ahont t"·enty mileR.
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On the eastern slope He the Bingham Caf:ion, on the western the Rnslt
Valley mines.
In the Cottonwood Caiion district from fifty to one hund1'ed mineralbearing veins have been located. Very few of them have, however,
been opened so far. The most work has been done on the Lone Star,
Magnet, Illinois, Ida, and Monitor. The shaft on the Ida is 100
feet deep, and shows a vein two feet wide in the bottom. The lodes
arc mostly from one to four feet in width, and carry principally
argentiferous galena with considerable antimony and zinc. Assays have
yielded as high as from $160 to $400 per ton in silver, but the average
value is estimated to be $50. Woodhull & Co. have shipped 15 tons
of their ore to San Frandsco, to ascertain its yalue and the best way
of treatment. Timber and firewood are rather scarce in the district,
though there is enough for the present. The locality is from 9~000 to
11,000 feet above the sea, and a great deal of snow falls in the winter.
The supply of water in the summer is ample.
The veins in Bingham Canon carry gold, silver, and copper; the latter preaominating largely. In West :Mountain district, situate in Bingham Canon, lead ores occur besides the above. A Chicago company are
said to have invested largely of late in consequence of the very favor. able report made by Professor E. D. Moorehouse on the lodes of the
district. Smith & Co. have lately sent 12 tons of their cupriferons
ores to Baltimore for a test. They expect them to yield forty per cent. of
copper and $60 per ton in silver. Sixty tons more are ready for shipment to San Francisco. Some placer mining has been done in this· <listrict; but, owing to the scarcity of water, it could not be successfully
followed except in the early -part of the season, when the melting suow
furnished plenty of water. The be<l rock lies ver~y <leep; in most places
75 feet below the surface. A bed-rock flume, 400 feet in length, has been
constructed, but it diU not reach bed rock, and the parties will have
to start further down the valley and go over the same ground again.
The placers yield about $5 per day to the head.
The Rnsh Valley mines were discovered by General Connor in 1865,
and considerable excitement about them prevailed at the time. Companies were organized in the East, and smelting works were erected
before the mines had been properly opened. The ores are principally
silver-bearing galena and copper ore, with a heavy admixture of gangue.
The furnaces erected were not a success ; technical as well as economical reasons prevented it at the time. Lately Captain James l\L Day,
formerly connected with the Savage mine on the Comstock lode, has
leased these mines, and is erecting a furnace, the fire-proof material for
which he has to procure from the neighborhood of SnJt Lake City. I
have no late news in relation to this enterprise.
The Sevier mines in Juab County have attracted considerable attention. and raised quite an excitement during the latter part of 1868 and
the summer of 1869. They are situated a few miles from the Sevier River
and about one hundred and eighty miles due south from Salt Lake City.
The placer diggings have been known to exist for several years, an<l were
worked ina small way by Mormons. Only lately, however, were ledges of
auriferous quartz discovered a short distance away from the river in the
mountains. l\fost of them cluster around l\fount Nebo, which reaches
an altitude of 12,000 feet. The country here abounds in wood and
water, and the streams have all considerable fall except the Sevier itself,
which becomes rather sluggish after reaching the plains.
The lodes are all mostly large and easily traceable for long distances.
The principal locations taken up are the Gould and Onrry; vein 35
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feet wide· on top ; the Webster outcrop, 60 feet wide ; the Bully Boy,
an extension of the foregoing; the Illinois, averaging 7 feet in width,
and sunk upon to 100 feet in depth; the Niagara, a very large ledge;
the Great Western, Young America, Yankee Blade, and Schimmerhorn.
Some fifty more have been located, but they are mostly entirely undeveloped.
The discoveries in Clifton mining district at Deep Creek, immediately
north of the Western Union telegraph line, are highly spoken of, but too
little is known about their value to give them more than a passing
notice. The mineral belt in which the veins occur is described a~ four
milPs wide and ten miles long. The country rock is granite, and in it
occur ledges of argentiferous galena, samples of which are said to
have yielded by assay from $75 to $100 per ton. The district is said to
be abundantly supplied with wood and water.
Forty miles west of Promontory City new placers were disco\ered during last year. They are situated on the south side of Haft Hi ver range, and
only ten miles from the line of the railroad. Indian Creek, Doye Creek,
and Sagebrush Creek, all running southerly, are the principal gulches.
All these streams are lost in the desert before reaching Salt Lake.
They furnish enough water to supply the diggings during four or five
months only, but, as the mines are said to be rich, water will probably
be brought to them from other sources.
On the whole it may be said that, so far, Utah cannot be classed
among the mining States and Territories. The developments made are
all very slight and unimportant, and no shipments of any consequence
of the precious metals have ever been made. The Union Pacific railroad,
however, will undoubtedly do much in the future toward the development of the mineral interest in t,h e Territory.
ARIZONA.

Comparatively little progress has been made in mining in this Territory, owing to the presence of hostile Indians and the consequent danger
and high prices.
The Vulture gold mine, near Wickenburg, in Central Arizona, has been
steadily worked since 1866, and gives an average yield of about
$300,000 per annum. Porty stamps are in use, and it is now proposed
to force water to the mine from the Hassayampa River, a distance of
fourteen miles, and remove the mill from that river to the mine, which,
if done, will save the large amount now paid for the transport~.tion of·
the ore. A traction engine has been ordered from England to be used
in transportation. The Big Bug mines, near Prescott~ Central Arizona,
are. now worked and making a succes~ful return. A 10-stamp mill is
in use.
The Sterling mine, also near Prescott, has a 10-stamp mill and is reported to be yielding well.
Many men are engaged throughout Central Arizona in sinking shafts
and running tunnels. upon lodes preparatory to the erection of mills.
• Upon the great Colorado River some work has been done at the
Eldorado Canon silver mines, and ores are constantly sent to San
Francisco from the argentiferous galena deposits at Castle Dome and
Eureka. In copper there has been but little done during the past year.
In Southern Arizona a fine 10-stamp mill has been erected at Apache
Pass, on the southern overland mail route, and the gold lodes promise
well. \Vork has been in a great measure suspended, owing to the murH. Ex. Doc. 207--21
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der by the Apaches, in October, 1869, of Colonel John F. Stone, the
superintendent.
Some English capitalists have lately sent engineers and mining experts
to examine the Santa Rita lodes, and those at the Cerro Colorado, with
a view to purchase. Throughout the Territory, at variom; points, placer
mining is carried on to a limited extent, and considerable gold quartz
is annuall~r crushed by arrastras.
It is estimated by those well informed and worthy of confidence that
the Territory has yielded an average of $1,000,000 per year in these
precious metals for the last ten years, and that with proper protection
for life and property, and the construction of the Southern Pacific railroad, it would soon yield as large a return from its mineral resources as
any Territory in the Union, while it has much more agricultural land
than is commonly supposed, and its pastoral lands are unsurpassed.
In an address .made at Prescott, November 5, 1869, Governor Safford,
the new governor of the Territory, who has had much experience in
mining in California and Nevada, said :
Now I come to the mineral resources of the country, and I feel that I can speak of
this branch· with more confidence than any otherr, because I have spent all my manhood
in the mines-for eight years in succession I worked at placer mining, lived in a cabin,
and cooked my own meals; and for nearly twenty years have been connected with
mining enterprises of one kind or another. I have taken part in gold and silver quartz
mining in California and Nevada, and have examined the principal mines and reduction works of Europe. My previous knowledge of mining has naturally led me to
take special interest in examining the mineral re&ources of this country. I have traveled in various directions from the southern boundary of Arizona north to this point.
I have found the mountains threaded with veins rich in silver, gold, and copper, far
beyond anything I have ever seen elsewhere, and I here predict that the t-ime will come
in the not very far off future when Arizona will produce more gold and silver than all
the balance of the Pacific coast. This may be considered enthusiastic, but when it is
considered that there is haTdly a mountain over this vast Territory that does not contain rich lodes of gold and silver, while for hundreds of miles the ravines show prospects for placer diggings that would gladden the heart of any old California miner, and
when it is considered also that the wealth of these mines is yet untouched, the prediction will not appear so extravagant. The inquiry will be made, if Arizona contains
such vast mineral wealth, why has it not been ptoven beforo this time 7 There are
several reasons, either one of which is sufficient to result in the failure of any ordinary
paying mine. First, the hostility of the Indians, which has almost wholly prevented
prospecting for mines, and rendered their working insecure and expensive. Second,
the expensive transportation of everything consumed or used that is not raised here.
Third, the want of capital to open the mines. Fourth, tho want of experience and
knowledge how to extract the precious metals from the ore. To ascertain the•method
of extracting gold and silver from ores, and particularly those that aro refractory, has
in all new mining districts required money, time, and experience, b:nt in no case bas
either of these metals been found in paying quantities, that a process has not been
found to• save them, nor will this country be an exception. The ores are found here in
vast quantities, fabulously rich. In experiments that have been made here, through
the extravagance or inexperience of those who have made them, the money has, in most
instances, been uselessly squandered. Large mills have been erected ·before opening
the mine, or attemptiug · ~o ascertain a method of saving the metal. The consequence
has been that the mill, when erected, could not be supplied with ore, or the parties
managing it could not save the gold and silver; ancl the stockholder, who never saw
the country, and knew nothing of the cause of failure, became disheartened, and the
mine is abandoned aml left to decay. If mining could be conducted with the same
economy that tho merchant conducts his business, or the farmer tills his fields, failures
would seldom occur. But our eastern friends who have sent some capital for investment here seem to break loose from all the well-established principles of doing busines11,
and adopt a new system for mining. Insteacl of selecting a man to open their mines
and erect their machinery who is experienced in the business, and has established a
character for integrity, they either send some one they want to find a place for, who is
incompetent to be placed in charge of business there, or the relative of some influential stockholder, or, perhaps, in some instances, very good business men, but invariably
none of them know anything about mining, or machinery for the red~1ction of ores, and
their education proves very expensive for the owner, aucl results in incalculable injury
to the country. Laboring under all these disadvantages, still we have to-day in successful operation one of the best paying mines on the Pacific coast-the Vulture, at
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Wickenburg. The Apache Pass mine, at Apache Pass, is just starting, with equally
favorable prospects of success. The mill at Big Bug will in a few clays be in successful
operation, with an inexhaustible supply of ore before it, aml practical tests have clemonstmtecl that Mr. Heslep, who is in charge, has overcome all obstacles, anc1 that it
will soon be numbered among the best payin~ mines on the coast. The same may be
said of the Sterling. I visited it a few days smce, and was impressed with the excellence of the machinery, and also with the regularity of the lode, and the large quantities of ore it contains. I say to you, not for the purpose of creating a false hope, to be
of good cheer. As sure as the sun rises and sets, the clay of your prosperity is dawning.
Arizona has seen the worst; her immense wealth cannot lie dormant much longer.
* * * * I would advise all who are not able to work their mines, and who have a
sufficient amount of work done, to secure a government title as soon as possible. You
are sure of your property, then, wherever you go, and if you desire to sell, you have a
title that gives confidence, more than a mere possessory right. ·when I arrive in San
:Francisco, I will endeavor to have the surveyor general of California appoint a mineral
deputy here, and as soon as that is clone you can apply for a patent at once. The law
provides that when the public surveys have not been extended to any mining district,
then the surveyor may establish some initial point, and connect all the surveys to it,
and after the public surveys have been extended, then this initial point will be connected with them.

I hope that a Territory so promising may be afforded at least as much
assistance as has been rendered in various ways to all the other mining
regions.

SECTION VII.-WYOMING TERRITORY.

CHAPTER LI.
THE S"\VEET"WATER DISTRICT.

Although the mines of this district attracted considerable attention
as early as 1868, it was impossible to collect out of the mass of contradicting reports anything like reliable information before the completion
of the Union Pacific railroad was an established fact. Since that event,
however, took place, safer and more direct communication with a region
so near to the national highway between the East and West has enabled
me to communicate the following detailed description of the mineral
resources of this important section of the new Territory of Wyoming,
as far as they are known at present.
SITUATION AND .APPROACH.

The Sweetwater mines are situate in Carter County, Wyoming Territory, in about latitude 421-0 north, and longitude 109° west of Greenwich, some :fifty miles in a direct line north of Point of Rocks Station, on
Bitter Creek, Union Pacific railroad, and about twelve miles north of
the South Pass on the old California overland route . . They are reached
via the town of Bryan, Union Pacific railroad, Green River Ferry, Big·
Sandy Creek, Little Sandy Creek, the Pacific Springs, and South Pass
City, one of the principal mining towns of the district. The distance
between Bryan and South Pass City is one hundred miles. Mr. Benham
has established a daily line of coaches between these two ·points, who
carry passengers through in twelve hours for twenty dollars. This line
carries also Wells, Fargo & Co.'s Express. Another more direct route
leaves Point of Rocks Station in a northern direction and reaches South
Pass City by way of Black Rocks and Sweetwater Station, on the
oyerland road. The distance amounts to about seventy miles. Mr.
Laramie runs a daily line of coaches on this route and carries passengers for ten dollars.
The distance from Sacramento, California, to Bryan is 914 miles; from
Omaha to Bryan, 860; and from Point of Rocks to Bryan, 53 miles.
Freight is carried from Bryan to South Pass City, at the rate of from
one and three.quarters to two cents per pound, and from Chicago at
from four and a half to six cents.
The three principal mining towns are South Pass City, Atlantic City,
and Hamilton. The two latter are situate respectively four and eight
miles northeast from the former, and in communication with it by coaches
running twice a day.
From the above it appears that the district is of easy access from the
eastern as well as the western States. The completion of the Union
Pacific railroad has done wonders in this once so remote part of the
country. It has caused the organization of the new Territory of Wyoming; it has opened the extensive coal-fields at Carbon, Black Buttes,
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Point of Rocks, Bitter Creek, Evanston, and elsewhere, and given a
new impetus to the development of the vast and really valuable mineral resources of the Sweetwater district, which before were almost
out of reach on account of the remoteness of the localitv and the danger from Indians. It is much to be regretted, however, that the line ot
railroad does not follow the California overland road through South
Pass. The heavy grade and the severe winter snows of the Black Hills,
as well as the terrible Bitter Creek desert, might have been avoided by
such a course~
All the ol<i hunters and mountaineers, who have had long experience .
in this region, agree that a grand mistake was made in locating the railroad where it now is. They assert that a far bettP-r route and a very
gradual and easy ascent of the mountains could. have been gained by
passing up the North Platte to the mouth of Sweet,,,.ater, up this stream
to South Pass proper, thence to the Big Sandy and down to Green River;
that, following this route, the road would have passed through a country rich in mineral and agricultural resources; that it could have been
built at much less expense, an9. that no snowR would have impeded
transportation in the winter.
GENERAL OROGRAPHICAL AND HYDROGRAPHICAL FEATURES.

About thirty miles northwest of South Pass City, the main range of
the Rocky Mountains, here called Sweetwater and Wind Riyer Mountains,
rises with its snow-covered peaks high above the surrounding prairies
and highlands. It is seen at a great distance and breaks the monotony
of the scenery very agreeably. Its general characteristics vary in no
way from those of the Rocky Mountains in Colorado and New Mexico.
In a southeastern direction, however, toward South Pass aud the Black
Hills, this high range breaks off rather suddenly, and mountainous highlands with low, undulating hills form its continuation. The hills rise
generally not more than five hundred feet above the streams and gulches,
which, intersecting the country in all directions, descend very gradually.
Some of the creeks flow north into Beaver Creek, a tributary to the
Wind River, which by the Big Horn and Yellowstone sends its waters to
the Missouri; 9thers running easterly into the Sweetwater are tributaries of the North Platte; still others, flowing in a southwestern direction
into Green River and thence into the Colorado, reach the Pacific Ocean.
To illustrate the hydrographical features of this region by a very
striking case, I might mention the occurrence of two springs near South
Pass, about twelve miles south of South Pass City; they are close
together, but one of them sends its waters to the Pacific, the other to
the Atlantic Ocean.
Spring Gulch, on which the town of Hamilton is situated, empties like
Yankee and Meadow Gulches into Beaver Creek. Strawberry Creek,
Rock Creek, and Willow Creek flow into the Sweetwater. On the two
latter Atlantic City and South Pass City are located. Cariso Gulch and
Big and Little Hermit Gulches empty into Willow Gulch.
The Sweetwater River.-This stream heads in a beautiful little lake on
the western slope of the Sweetwater Mountains, about forty miles northwest of South Pass City. It runs about one hundred and fifty miles in
an easterly direction and finally empties into the North Platte. The
headwaters of Big and Little Sandy Creeks, which flow into the Green
River, are close to those of the Sweetwater.
All along the course of the latter stream are large tracts of land well
adapted to agriculture, and gold is found from the little lake to the

CONDITION OF MINING INDUSTRY-WYOMING.

327

Platte River in the sand and gra\el of the banks and the stream. The
decayed remnants of sluice-boxes, which are found on the upper Sweetwater, ~uggest that long before the late rush to these regions, miners
have worked here for gold. I shall revert to this point hereafter in the
historical account of this district.
·
The Green River has its source in Lake Matheson-so called in honor
of its discoverer. This beautiful sheet of water is situate about one
hundred and twenty-five miles northwest of South Pass City, on the
western slope of the Rocky Mountains. The Green River traverses,
on its way southward, fertile valleys and prairies containing .an immense
extent of arable land. Extensive gold-bearing gravel deposits were
discovered a few years ago by a varty of hunters, and th~ facilities
for h~draulic mining are such t~at it is confidently believed these
depos1ts can be worked very profitably. The country about the head
of Little Sandy, one of the tributaries of Green River, is thickly timbered. Lumber will square here as much as 30 inches. Galena has
been found near the same stream.
The lVind River.-The source of thi~ river is on the eastern slope of
the " 7"ind River Mountains; the valley of the same name lies about
thirty miles northeast of the principal mining districts on the Sweetwater.
It is conceded by competent judges to be one of the largest and most
beautiful valley~ between the ~fissouri and the Pacific Ocean. Its
average width is about eight miles; its length is variously estimated at
from one hundred and fifty to two hundred miles. Wind River empties
into the Big Horn, which is a tributary to the Yellowstone and l\iissouri.
The banks of the ri\er and those of the numerous smaller streams feeding
it are thickly covered witlr a growth of large cottonwoo<l trees; the mountain sides adjacent to the valleys abound in the finest pine and fir forests. The soil of the valley is a dark loam, capable of producing all tile
crops raised on a .Missouri River bottom farm. The climate in winter
is very mild; snow never falls to a depth exceeding six or eight inches.
This, as well as the abundance of game found in the valley, has induced
mauy of our old hunters and several Indian tribes to winter here year
after year. No finer grazing country can be found in the United States.
About fifty ranges are taken up by white men for agricultural purposes,
and the fruits of their industry will find ready sale at the mining camps
for years.
Coal and petroleum are said to have been found in ·several parts of
the valley; in its upper end a very strong spring of hot sulphur water
has been discovered.
HISTORY OF TilE SWEETWA.TER MINES.

The earlier history of these mines is comparatively unknown. An
interesting account is given in an article in the "Sweetwater .l\1ines" of
l\farch 24, 1869, a short abstract of which may be appropriate here, as
illustrating the many hardships and disappointments to which our earlywestern pioneers have been so often ~m~jected.
Gold in the Sweetwater district was first discovered in 1842 by a
Georgian, who came here with the American Fur Compan,y for the
recovery of his health. After remaining a ;year he started for home,
intending to organize a company and bring them here to work the
mines. He never reached his home, however, and was supposed to have
been killed by Indians. Thirteen years elapsed, when a party of forty
men arrived here. They prospected the whole length of the Sweetwater,
found gold ev~rywhere in the river as well as in all its tributaries, and
turned the main stream from its channel for 400 yards. A small shaft,
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eight feet deep, from which they took from two to ten cents worth of gold per
pan, was sunk and worked for some time. Winter approaching, they abandoned their enterprise to winter at Fort Laramie, where they intended to
provision themselves for a year and get a supply of necessary tools in the
spring. This done they started, but when on their way two days they
were overtaken by United States dragoons, and brought back to the
fort; the leader was sent to prison for some imaginary offense, and the
property of the company was confiscated. In 1858 the leader returned
to this region, but did no mining until the summer of 1860, when he
and eight others commenced mining on Strawberry Creek. Their rotten
sluices, rockers, and toms remain there to the present day. During 1861
mining was abandoned, because men could make more money putting
up hay, delivering telegraph poles, &c., for the Overland Stage Company.
In the fall of 1861, however, fifty-two men had collected at South Pass City
ready to commence mining in the early spring of 1862. Their locations
were selected, and prospects were promising, when, like a thunderbolt, the Shoshone Indians broke down on them, robbed them of every_thing and drove them off. This put a stop to mining operations until
the fall of 1866, when a party, led by the same man who guided all the
former expeditions, came down from Virginia City, .M ontana. They
wintered on the Sweetwater, and June 8, 1867, the Cariso lode was discovered by H. S. Reedall. A mining district was organized and called
Shoshone district. Mining laws were agreed upon and regulations
entered into by the pioneers.
Reedall and his party commenced working the Cariso lode, when they
were attacked by Indians, who killed three of them and drove off the
remainder. The survivors returned to the mines July 28, and remained
over winter. They succeeded in extracting from the croppingsof thelorle,
which they crushed in a band-mortar, $1,600 in gold. Seven thousand
dollars more they washed out of the detritus in the gulch below the
vein. The news of this success spread rapidly and was greatly exaggerated. A great rush commenced from the neighboring Territories,
but the majority of the adventurers, not finding the facts to bear out
the reports, left very soon. Only about five hundred remained and went
to work. Their labor was well rewarded, and gradually more population
was attracted, so that in July, 1869, 2,000 people had settled here.
They were doing well and apparently satisfied with the results already
reached, and their future prospects. Although aU those persons came
to the district poor they had three mills with twenty-six stamps running,
and several arrastras were in operation.
Among the fifteen hundred lodes rliscovered a great number are necessarily worthless; but many have proved to be sufficiently rich for profitable working, and capital is beginning to be invested. Twelve mills,
with one hundred and sixty-one stamps, will soon be running, and on
the whole the future of the district looks bright and cheerful. The gold
occurs principally free in veins of quartz. Many of these have been
opened and worked by shafts and surface pits, but the extent of country prospected and explored so far is so small that a much greater number may be confidently expected to exist. The placer-workings, too, are
as yet of a comparatively limited extent, and the area of untouched
ground which might be profitably worked by hydraulics is very large.
GEOLOGICAL SKETCH.

· The geological formation of the country around South Pass City,
Atlantic City, and Hamilton is very uniform. The country rock con-
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taining the mineral belt near these towns consists exclusively of metamorphous and azoic rocks. Hornblende rock and slates are predominant. The strata are folded and tilted to a considerable extent, and Yary
considerably in strike and dip. The rock, being very hard, has resisted
the decomposing influence of the atmosphere, and is in many places entirely bare and uncovered by detritus. Strire on the tops awl slopes of
hills give evidence of former glacial action in some instances. Prospecting and the discovery of lodes could not meet many difficulties in a
country like this, especially as many of the veins carry huge croppings
of quartz, which are traceable for miles. Where the lodes do not crop
out above the surface the "float" is usually found near by. Following
it up the ravines and gulches, the prospector can easily find the mother
vein.
Southwest of Atlantic City the country rock is predominantly of a
slaty character. Here occurs a body of syenite. I1imestone is found
near Hamilton, and also on Slate Creek, an affluent of Rock Creek.
THE LODES.

The main belt of lodes between Atlantic City and Hamilton follows a
general northeast and southwest course; but within this limit there is
considerable variation in the strike and dip of veins. Some of them run
parallel with the stratification of the country rock, others traver~e it at
a small angle. Mr. Wm. Buckner's field-book furnishes the following
bearings of a number of lodes. It must be remembered, however, that
some of these claims were quite insufficiently opened to permit of determining finally the true strike, and later workings may disclose somewhat difterent facts.
Tablr, of bca1·ings.

1. Lodes in Shoshone district, situate south of Rock Creek:
Young America ..........................................••.••...
Cariso ........ _..................... _........... __ . _.... _..... _..
Washington ..................................................... .
Austin City ..................................................... .
J{ing Solomon .................................................. .
Golden Gate .................................................... .
Garden City .................... _......................... _..... .

~~~.~~l~;~~~~~.. ~ ~ ~ ~ ~: ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :::::: :~ ~: ~ ~:: ~ ~ ~:

Plutus ....... ~ ....................... - .. - ..... -............. - .. .
Mary Ellen, (Perkins's) ......................................... .
Calhoun ........................................................ .
Gold-hunter .................................................... .
Swiss .......................................................... .
2. Lodes iu California district, sitnn.tc north of Rock Creek:
Soles and Perkins .......................................•.......
Buckeye State .................................................. .
Julian . . . . . . . ...................... - ........................... .
Chinook .... _.............. _..... __ .......... _............•. _ ... .
:rtlontaua ....•................................................•..
Cariboo ................................. _.............. _....... .
Mammoth ...................................................... .
Atlantic ..... _.............................................•.....

N. 86° E.
N. 60° E.
N. 613° E.
N. 72t0 E.
N. 52° E.
N. 70° E.
N. 47t0 E.
N. 58P E.
N. 57° E.
N. 77t0 F..
N. 32t0 E.
N. 87t0 E.
N. 87t0 N.
N. 66t0 E.
E.
N. 40° E,
N.E.
N.E.
N. 62t0 E.

N. 87t0 E_.
N. 77° E.
N. 73° E ..

:l. Lodes near Hamilton:

Miners' Delight ..................................................
Bennet Line .....................................................

N. 40o E,
N. 3° E,

The dip of the lodes varies from 50 to 90 degrees, and is mostly
towards the northwest; some of them, however, dip to the southeast..
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Their width varies from one to twenty-fiye feet. At least, one of the
walls is generally smooth and well defined, especially when the strike
and dip of the vein corresponds with that of the country rock The
walls of cross-veins are mostly imperfectly defined.
The ore of the district is mainly quartz, in which oxide and silicate of
iron v.re finely divided. The dark shade thus imparted to it has caused
the miners to commonly call it "black iron." Some of the quartz, however, is white and transparent, like that of California, Jlnd shows specks
and threads of free gold in a few instances. Most of this class shows no
gold at all, but after pounding the ore in a mortar and washing it, the
metal becomes visible. The dark kind of quartz is the most common;
yellow and red stained varieties are frequently so much decomposed
that they can be easily crushed between the thumb and forefinger. The
miners call this kind "sandy quartz," and consider it richer in gold
than the harder ore.
The gold is not very fine ; flour gold is rarely met with. It is of good
quality, being on an average about .850 fine in gold, and .150 in silver.
Being very free, i. e., in a bright metallic state, without any coating
'vbatever, the gold. is very easily extracted from its matrix by the
ordinary mill process. The amalgam, after having been strained, yields
fifty per cent, of gold bullion by retorting.
From the above it is evident that the character of the Sweetwater
ores presents extraordinary facilities for the cheapest and simplest methodsof reduction. They are therefore in great favor with American miners
and millmen, who do not like to have anything to do "'ith refractory
ores. Base metals, such as lead, zinc, antimony, tellurium, copper,
&c., are very rare, and to all appearances the percentage of iron pyrites
will be very small, even at greater depth. In a few lodes only malachite and copper pyrites are found interspersed in the quartz.
The average yield of several thousand tons of ore from different locles
has been from $30 to $40 per ton. The richest ore, yielding $100 and
over to the ton, is taken from small lodes with an ore streak of one to
two feet wide; lodes of from four to five feet wide contain a medium
quality of ore, and the large veins of a thickness of 10 to 25 feet
contain a vast amount of low-grade ores. The latter will undoubtedly
constitute the main strength and most reliable basis for the mining
enterprises of the future.
J\-Iost of the gold bullion produced during the last year has been extracted from the ore of the Cariso ::tnd Miners' Delight ; on these two
lodes the largest amount of work has been done.
The Oariso loae.-This is Ritnated about half a mile northeast of South
. Pass City on Cariso Gulch, and is the' vein first discovered and located
in the district. The principal workings are · located ot;t the east side of
Cariso Gulch. According to the records of the district 1,600 feet have
been locateu oil it -east of the discovery stake, and 1,400 feet west of it.
·All the diffemnt claims of 200 feet each are worked segregated, and
some of them have changed proprietors several times.
On Van Orden's claim, No.1, west of discovery stake, a tunnel following the course of tbe lode and commencing near the gulch is run
about 70 feet into the hill. At the eastern end of the claim a shaft
bas been sunk, and out of an ·open cut between the mouth of the tunnel
and the shaft, some surface ore bas beCill taken. Reedall's, the discoYcrer's, claims are next to the east. The discovery shaft is 15 feet
deep, and open cuts are on both sides of it. Out of these openings
about $7,000 worth of gold have been taken. The eastern end of the
discovery claim was bought by Bolivar Roberts, who sunk an incline
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95 feet deep on the lode. It dips seventy-five degrees southeast. A
spur joins the main lode at a depth of 30 feet. At a depth of 35 feet
and 47 feet, respectively, drifts have been run east and west, from the
shaft. The average width of the ore streak is tllree feet between welldefined walls of hornblende slate. About 50 feet from the eastern end
of the Roberts property, on Reedall's claim, No. 1 east, a shaft has been
sunk to a depth of 35. feet ; 125 feet further on another shaft 35 feet
deep has been sunk, and about 500 tons of ore haye been taken out of
the latter and a drift running from it westward. On Terry's claim is a
shaft 40 feet deep. This was the most eastern claim explored on the
lode at the time of visiting the locality..
Most of the ore extracted from this lode has been worked in the Hermit mill, on Willow Creek, below South Pass City.
Hermit mill.-This mill was built by the Union foundery, San Francisco, California, and was the first one erected in the Sweetwater district. It has six stamps, and the motive power is supplied by an overshot water-wheel of 20 feet diameter and 4 feet brea,st. The stamps
weigh 630 pounds each, and fall 8~ inches at the rate of 80 drops per
miuute. They reduce 12 tons of quartz to great fineness in 24 hours.
Amalgamated copper plates are used in the battery-box. One and onequarter ounces of quicksilver for evAr~r ounce of gold contained in the
ore are put into the battery from time to time. The pulp passes through
a No. 70 wire screen, over amalgamated copper plates. In the battery
itself little water is used, but through a perforated pipe, passing across
the upper part .of the plates, more water is added to keep the latter
clean, and thus facilitate amalgamation upon their surface. Their incliuntion is ten degrees, and the amalgam is scraped off twice a day.
After passing tllem the pulp runs over 50 feet of blankets and thence
through 50 feet of riffled sluices. The blankets are washed every twenty
minutes, and the washings, amounting to about 2,000 pounds per day, are
tre~1ted in charges of 1,500 pounds, in a Wheeler pan. Two and onehalf pounds of quicksilver are added to a charge. Of the whole
nmouut of amalgam, ninety-five per cent. are collected from the batterybox and plates, and only five per cent. result from the amalgamation of
the blanket washings. Of the ninety-five per cent. about seven-eighths
nre taken from the battery, and one-eighth from the copper plates.
Three pounds of gold amalgam yield by retorting nearly two pounds of
gold. The gold from the Cariso lode is not very fine. Ore from the
Soles & Perkins, which was under treatment at the time of visiting
the mill, contains coarRer gold. Four men, two to each shift, are continually employed by the mill-two as feeders and two as blanket washers. The latter have to attend to the pan amalgamation in addition to
their other duties. The feeders of the battery have to be experienced
men, and receive $90, currency, and board, per month. The blanket
washers arft paid $60, currency, and board.
Sixty thousand dollars' worth of gold have been produced by the mill
since it started, according to the following statement of the superintendent:
Hermit mill, South Pass City, \Vyoming Territory: Started July 20, 1868; shut down
No\'Cmber 1, 1868 ; crushed 1,040 tons of ore, yielding, on an average, $36, currency,
per tou. Started April 20, 1869; by July 1, 1869, had crushed 480 tons of ore, avera~ing $47, currency, per ton.
E. B. EDDY, Superintendent.

The Young America, Austin City, Gladiator, Grecian Bend, and
W nshington, are situate in the same belt with the Cariso.
The Young America, on the west side of Cariso Gulch, is owned by an
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Ohio company; A. G. Sneath, superintendent. Their discovery shaft has
reached a depth of 52 feet, and about 15 tons of fine-looking ore, expected to yield $60 per ton in gold, are lying in the shaft-house. About
125 feet from the first a second shaft has been sunk by the company,
which has reached a depth of 48 feet. Its dimensions are five by nine
feet. The lode is perpendicular, and at the bottom of the shaft two and
one-half feet wide. The ore taken from this shaft, said to be worth $40
to $45 per ton, is white and clark blue quartz, with free gold. The company is erecting a 10-stamp mill, witb frame for five additional stamps,
in Big Hermit Gulch. It is to be driven by a 20 horse-power engine.
The Austin Oity.-The discovery shaft has reached a depth of 50
feet. The lode is three feet wide, perpendicular, and corresponds in
strike and dip with the incasing slates.
The King Solomon lode near .the gulch of the same name is remarkable
on account of its huge croppings. King Solomon Gulch is a dry gulch
and prospects very rich. The shaft sunk on the lode is 40 feet deep
and exposes to view a quartz ledge eight to ten feet wide.
The Golden Gate is about one mile northeast of the Cariso lode, and
nearly in line with it. It was discovered October 12, 1868, and is now
owned by Morris, Molitor & Co. A shaft 50 feet deep shows the lode
dipping 75° north west, and Se\"'en feet wide. From 300 to 400 tons of
ore are lying on the dump awaiting reduction.
The Garden City, owned by the same parties as the foregoing claim,
lies north of it. A cap of 12 feet was passed through in a shaft 26
feet deep. The lode being two to three feet wide, has a good hanging
wall, and dips 70° south. About 20 tons of ore, 14 of which have yielded
$16 75 per ton, have been t3,k en out.
The Nellie JJforgan lode, owned by Snyder, Theall, and others, is situate
about half a mile east of South Pass City, on a hill east of Hermit Gulch;
on the top of this hill the discovery shaft was located. The vein runs
parallel with the stratifications of the country rock, and dips 80° northwest. It is seven feet wide at the surface, and shows at the bottom of
the shaft an ore streak of 22 inches in width. The quartz is partly soft
and decomposed, of dark blue and greeni~h color, and resembles the ore
from the Sales and Perkins anu the Cariso. The owners pay $15 per
foot for sinking the shaft.
All thesr lodes are situated in the immediate neighborhood of South
Pass City. The hills presenting no steep grade, so that a wagon can
be driven over them without any difficulty, they are easily accessible.
About six miles west of the town the Scratch lode was discovered,
and recorded April3, 1868. Its ores contain malachite and yellow sulphuret of copper. Some ·of the lodes on Slate Creek, and a few of those
between South Pass City and Atlantic City, show also traces of copper
pyrites near the surface.
·
In other mining districts, as, for instance, in the gold districts of Central City, Colorado, experience has shown that gold ores containing copper are generally very rich; such ores, however, give up their gold very ·
imperfectly by the ordinary stamp inill process, and have to undergo
several smelting operations, thus enhancing the cost of production considerably. No analyses being on record, it remains for the future to
reveal a possible analogy of these ores to those from Colorado. On the
south side of Rock Creek, between the two roads leading from Atlantic
to South Pass City and the mill, two quartz lodes, parallel to each other
and traversing the stratification of the tilted slates at an angle of about
45°, have been located. ThAy have been named the Goldhunter and
the Calhoun.
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The Goldhunter.-The discovery shaft is 50 feet deep and .an incline.
The dip of the lode is 75° northwest. About eight tons of ore have
been taken out, none of wh:ich has been tested by mill process. The
east claim on this lode, 1,300 feet long, is owned by Pease & Co., the
west claim of 1,200 feet by Sales & Perkins. In the shaft sunk on
Sales & Perkins's property the lode is found to dip 780 northwest.
The Calhoun, located about 80 feet south of the former, belongs to the
same parties as the foregoing lode. In the west shaft, which is ~5 feet
deep, an overseam of 12 to 20 inches is exposed. At the point of discovery the lode is three feet wide, and in the west shaft, which is sunk
to a depth of 40 feet, four feet of quartz, dipping 780 northwest, are
found. Near this lode the slates are intersected by syenitic rocks. At
the line of intersection a lode of white quartz has been discovered and
named the Mary Ellen. Some very rich .o re has been taken from the
croppings. The crop pings of the northern part of the lode, here owned
by Pease & Co., lie nearly horizontally, but a surface pit 10 feet deep
exposes, commencing at the depth of four feet, a dip of 350 to tlle north.
The hanging wall consists of slates, the foot-wall of syenite. It is reported that some of the ore from this mine has yielded as high as $104:
to the ton in Pease & Co.'s an·astra.
On this lode 1,200 feet south of the discovery stake are owned by
Soles & Perkins. Their shaft is 22 feet deep and exposes the vein dipping for the first 20 feet at an angle of 300 and afterward of 750 to
the west. The bearing of the lode makes a considerable bend, as far as
exposed to view by the present workings.
Tlte Plutus lode is located in the slate west of the Mary Ellen. The
gangue is exposed to view by a surface pit four feet deep, and consists
of a white feldspathic rock containing some malachite. The vein dips
100 northwest.
The Duncan lode is the next one west from the foregoing. It was discovered and recorded August 21, 1868, by Ramsey & Stack, who have
sunk a shaft 20 feet deep. The lode is nearly vertical, but at the bottom of the shaft it seems to assume a northerly dip. About 12 tons
of fine ore have been taken out. A pretty gulch with a splendid spring
of water is near the discovery shaft. On its eastside a tunnel had been
commenced on the lode. The ore taken out is of the same kind as that
met with in the shaft.
The Barnaba, on the west side of the gulch, is opened by an adit,
showing a smooth foot-wall. The vein dips 820 northwest.
All the lodes above described lie in Shoshone mining district, south of
Rock Creek, which forms the boundary line between Shoshone and California districts. In the latter district a range of hills, called Buckeye
and Cariboo hills, contains a number of lodes, some of which are very
promising. Near them and in a gulch running parallel to the chain of
elevation Atlantic City is situated. On the south side of Buckeye Hill,
about three-quarters of a mile from Atlantic City, the Soles & Perkins
lode has been opened by a shaft 5 by 10 feet and 60 feet deep. It is
perpendicular for the first 35 feet and then follows the dip of the
lode at an angle of 65° south. At its bottom two ore seams of respectively four and sixteen inches are found. The hanging wall comes east
and west, and is well defined. About 140 tons of ore have been extracted, 50 of which are on the dump awaiting reduction. The ore consists of dark colored quartz, the sandy and soft varieties of which are
richer than the hard ores. The average of the quantity already worked
was between $30 and $40 per ton. Fifteen hundred feet west and 700
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feet east of the discovery shaft is the property of Messrs. Soles &
Perkins.
The Buckeye State lode, situate about 700 feet north of the preceding
one, is owned by Marshall, Forest, and others, to the extent of 1,000
feet east and 2,000 feet west of the discovery stake. The croppings are
a layer of quartz four feet thick, from which the owners are said to have
taken about 200 tons of ore. In a shaft 60 feet deep the strike of the
vein appears to be north 400 east; the dip is first 45° northwest, then
perpendicular. The yield of the ore worked in the Buckeye Company's
arrastra is reported by the owners at $40 per ton.
The Julian lode on the southeast slope of the Buckeye Hill is opened
by a surface pit 12 feet deep. The quartz vein exposed is five feet wide
and dips 300 northwest. Fort.r tons of ore have been hauled to Rice &
Co.'s mill, to be worked as soon as it commences operations. This mill
was erected by the owners from the proceeds of gulch mining on Rock
Creek.
The Chinook lode, about 400 feet northeast of the Julian, is eight feet
wide. Its course, exposed by a surface pit nine feet deep, is here northeasterly; it dips to northwest into the hill. About 30 tons of ore, expected to yield from $15 to $20 per ton, are on the dump. The claim is
1,200 feet long.
Passing Chinook ravine, Montana lode is next met with on the southside of Cariboo Hill. It dips about 70 degrees northwest into the hill.
The discovery shaft is only nine feet deep, no other work has been performed on the lode.
On the Cariboo lode Pease & Co. own 1,500 feet west, and Rice, Miller & Co., 1,100 feet east of the discovery stake. On the property of
the first-named parties the lode is 12 feet wide at the surface, and only
5 feet in the bottom of a shaft 30 feet deep. The dip of the foot-wall
is 60o, that of the hanging wall75o. Three shafts· of a respective depth
of 18, 25, and 30 feet have been sunk on the claim. The firf?t 15 tons
taken out yielded as much as 110.50 ou:p.ces of very fine gold; 60 ounces
of this were sent to Sacramento, and assayed at Waters's assay office.
The gold was found to be .902 fine. About 50 tons of ore were worked
in Pease & Co. 7s arrastra and are reported to have yielded $5,000. On
the east claim the owners have sunk a shaft 15 feet deep, from which
they took 100 tons of quartz. Twenty-seven tons, crushed at the Hermit mill, are reported to have yielded at the rate of $22 currency per toJ!.
East of the Buckeye Hill, on both sides of Atlantic Gulch, two large veins, ·
the Mammoth and Atlantic, have been traced for a considerable distanc~
·
The Jlfammoth lode was discovered September 9, 1867. Three thousand feet on it are owned by Bolivar, Roberts & Co. On the first extension west, the Mammoth Company, Colonel Elliot superintendent, have
sunk a shaft 70 feet deep, which exposes the lode 15 feet wide and
quartz in its whole width. A considerable quantity of quartz has been
. taken from the shaft and a stamp mill will soon be erected.
The .Atlantic lode, about one quarter of a mile above the Mammoth,
and running nearly parallel with it, has been traced for about two
miles on each side of Atlantic Gulch. It is over 20 feet wide and carries huge croppings of quartz. The discovery and recording of the
lode date back to September 9, 1867. Several companies have formed ·
to work it. The Hope Company owns 1,800 feet, known as the Mills location. Eddy & Co. have located a claim of 2,600 feet, west of Atlantic
Gulch, and their shaft is 70 feet deep. The Colonel Lewis Company
joins the Hope Company on the east with 600' feet. Five tons of ore
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from this lode are reported to have yielded $18 85 per ton. A 30-stamp
mill is about being erected to work the ores, which are so abundant and
so easily extracted and treated that by working on a large scale a yield
of even less than $10 per ton will pay.
Between Atlantic Gulch and Rock Oreek, Lamaroux & Wilson own
the Golden Leaf lode. They were testing their ore in an arrastra; the
Tesult was not known at the time.
The Sila,s lVr(qht, Lone Star, and St. Lawrenec, near .Anthony's sawmill, on Slate Creek, have been opened by shafts. Ore, yielding from
$13 to $15 per ton, has been extracted from the Silas Wright, the shaft
on which is 20 feet deep.
The St. Lawrence shaft is 30 feet deep, and the ores contain gold, silver, and copper. The Lone Star shaft, 45 feet deep, shows a lode of three
and a half to four feet wide. It is owned by Davis, Colloms and others, .
and was discovered and recorded November 25, 1867. The Eruerald
Isle, being similar in character to Lone Star, is supposed to be an extension of the same.
The liiiner's Delight lode, traversing Spring Gulch near its head, and
about 1,000 feet above the town of Hamilton, is owneu, to the extent of
800 feet southwest of the discovery shaft, by Frank McGoven, J. Holbrook, J. L. Walsh, and others. The discovery shaft is located on tlle
east side of the gulch. It is 50 feet deep, and was accidentally burnt a
short time ago. About 100 feet southwest of this shaft, a seconu one
has been sunk to a depth of 100 feet, and about 130 feet still further on
is a third shaft, 65 feet deep. Two horse-whims have been constructed
to hoist ore and water. After the addition of the second whim, it
was possible to keep the water down ; it had troubled the miners
very much before, and even forced them to stop sometimes. At the
bottom of the last mentioned sllaft a cross cnt leads to the lode. Drifts
have been started, one 20 feet to the southwest, the other 25 feet to the
northeast. The lode is here three and one-half feet wide on an average,
and carries excellent ore from wall to wall. About fourteen inches of
it consists of white, transparent quartz in loose pieces. Coarse particles of gold can be distinguished in it along the whole length of the
drift. The balance of the lode consists of decomposed quartz, resembling shale, of dark color and very rich in gold. At a depth of 25 feet
from the surface, a drift, 105 feet long, bas been run northeast in the
direction of the main shaft. The main and discovery shaft are connected
at a depth of 50 feet by a drift, from which the ore bas been worked
out by back-stoping up to near the surface. Fifty men, at $5 per day,
are usuall~v employed by the company to sink, drift, and stope. The
width of the ore streak in the southwest part of the vein varies fi'om
six inches to five feet. It has been found that the ore is richest in the
narrowest parts of the lode.
The northeast claim on this lode, GOO feet long, has recently been
bought by vV. D. Matheney for $50,000. It is here six feet wide, and a
large quantity of ore had been extracted and worked out at the mill
previou~ to the sale.
The Bennet Line lode, between Spring Gulch and Yankee Gulch, has
been opened by a shaft 50 feet deep. The lode stands first perpendicular, and assumes at a greater depth a dip of 750 cast. Its course being nearly north and south, the continuation of it would meet the 1\Iiner's Delight on the west side of Spring Guleh. One foot in width of
the ore, consisting of white quartz, is said to be very rich.
The 1Vorldbeater lode, in the same neighborhood, is so far, really in~

336

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

nocent ofbeating the world. The quartz it contains is two to two and
one-half feet wide, and lean.
The Miner's Delight mill has ten stamps, and is driven by a 40
horse-power engine, which uses two and one-half cords of wood per day.
The stamps weigh 425 pounds each, and crush from 10 to 12 tons of ore
per 24 hours. They are geared to fall 14 inches, at the rate of from 40
to 70 drops per minute; 70 for hard and 40 for decomposed quartz.
The tailings lost here are very rich in both gold and quicksilver~
This mill has been running all the time from January 14, 1869, 'to
July 5, with the exception of only twenty-five days used for cleaning up
and repairing. It is owned by Holbrook, McGovern & Walsh. Their
·charges for hauling and crushing a ton of ore are $15. The ore worked
so far, has averaged about $40 per ton; some of it yielded as high as
. $200, some only $16 per ton. It is estimated that the mill has extracted from $60,000 to $70,000 worth of gold from ore taken out of the
Miner's Delight lode.
The third mill, put in operation on June 25, 1869, was brought to the
Sweetwater mines from Colorado, and is a 10-stamp mill, belonging to
Anthony & Irwin. It is situated at Atlantic City, and run by an 8
horse-power engine. The stamps weigh 450 pounds each, and drop very
slowly. Seventy-five tons of ore crushed here from the Soles and Perkins lode yielded $1,711 in bullion, or at the rate of nearly $30 currency
per ton.
Table of stamp-'rnills in operation, und.er

constructio1~,

and on the way to the mines.

Number Drop in Weight
ofstamps. inches. ofstamps.

Name.

Remarks.

----------------\---------1------1. Hermit ........................ -................

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Miners' Delight .................. ~..............
Anthony's ....................... -..............
Elkhorn........................................
Young America . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .
Kidder & Mason................................
Rice&Co......................................
Collins & Co ...... _.............................
Collins & Co....................................
Wheeler, Hall & Jeffers... ...... ..............
Wheeler, Hall & Jeffers . . . .. . . . . .. .. .. . . .. .. ..
Mammoth Company . .. . .. . .. . .. . . .. . . .. . . .. . ..
Total ......................................

6
10
10
10
10
10
5
10
10
20
40
20

8!
650
14
425
. . . ..... . .
450
....................
. . . ..... .. . . . ..... ..
....................
....................
. . . ..... .. . . . ..... . .
.. .. .. .. . . .. .. . . . .. .
....................
.. .. .. .. .. .. .. . .. .. .
.. . . . . . .. . .. .. .. .. . .

In operation.
In operation.
In operation.
Nearly completed.
Nearly completed.
Nearly completed.
Nearlycompleted.
On the road.
On the road.
On the road.
On the road.
On the road.

-wl~~~

GULCH l\HNING.

Gold has been found in nearly every gulch in the Sweetwater district,
but the attention of miners being more prominently directed towards
prospecting for lodes ancl quartz mining, gold washing has been rather
neglected so far. Several gulches, however, as for instance Spring
Gulch, Cariso Gulch, and several claims on Rock Creek, have been and
are worked profitably. The gold dust is generally rough and not
rounded off, showing that it has not traveled far. Very little is, indeed,
found at any considerable distance from the lodes. Near the veins,
however, the claims are usually very rich.
The inclination of Spring Gulch is only five degrees. l\ifcGovern &
Co. have worked in this gulch for some time. They have taken out as
much as $220 a day with · three hands; but during last summer the
~general drought prevented operations to a great extent and left them
only a few inches of water. The pay gravel is about three feet thick,
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and only a few feet below the surface. The largest nugget taken weighed
six ounces.
Yankee Gulch and llfeadow Gulch run parallel to the foregoing. They
are rich in gold, but the lack of water prevents them from being worked
at present. It is reported that a11 the above-mentioneu gulches can be
.supplied Ylith plenty of water by a ditch to be run from Beaver Creek.
Tile diggings in 1Yillow Gulch prospect h1 spots as high as six and
eight cents to the pan; the general average, however, is about $3 per
dav to the hand.
The claims on Cariso Gulch and Rock Creek h~we paid well. Some
gold has been taken from Atlantic, Hermit, and Smith Gulches; but on
the whole, gulch mining is still in its very infancy in the Sweetwater
district, and a large field remains open for prospectors.
The following is a more detailed statement in relation to the productiveness of the different gulch-mining claims, and a list of the mill
·
ditches on Rock Creek, above Atlantic Citr.
Smith's Gulch, between Atlantic City and Hamilton.-First claim, above
the road, 3 men wash out 4 ounces 16 pennyweights per wee~c; 2d
claim, below the road, 3 men wash out 6 ounces per week; 3d claim,
below the road, G men wash out 18! ounces per week, (a nugget worth
$34 was found in this claim;) 4th claim, below the road, not worked at
present; 3th claim, below the road, 2 men wash out 4 to 5 ounces per
week; Gth claim, below the road, 2 men wash out $30 per week; 7th
claim, mouth of Atlantic Creek, 4 men wash out 6 ounces per week.
Rock Creek, below Atlantic City.-First claim prouuces $3 50 to the
hand per day; 2cl claim, below, belonging to H.ice & Co., $12 to the
hand per day; 3d claim, below, belonging to Rice & Co., $8 to $10 to
the hand per day; 4th claim, below, George Wilson proprietor, produces $10 to the hand per day.
1lfill ditches on Rock Creek, above Atlantic City.-They are given as
they succeed each other, commencing with the lowest one. 1st, Pease
& Co., 12G rods long, with arrastra; 2d, TatlCr & .l\Ionroe, 132 rods long;
3d, Spring &. Wilkenson, lGO rods long; 4th, H. Hahn and I\1. G. Pohl,
150 rods long; 5th, Rice & Co., 10-stamp mill, with turbine waterwheel; 6th, llnc.keye Compan:y·, 140 rods long, with arrastra; 7th, open;
8!h, H. Balm, l\1. G. Pohl & Uo., claim 1,200 feet, uo ditch yet.
MISCELLANEOUS.

Miners' wages are $5 currency per day; surface laborers receive from
$3 50 to $4. Lumber costs from $50 to $100; mining timber, seventyfiye cents to one dollar for a twenty-foot log, or $5 to $10 per cord, delivered at the mine. Common pmrder costs $10 per keg; quicksilver,
$90 to $100 per tank, or $1 per pound; wood, $3 to $5 per cord. A
10-stamp mill, California pattern, including freight, cost of erection,
&c., costs $15,000; a 20-stamp mill, $20,000. Minimum cost of mining
one ton of ore is $2; the average, from $5 to $10. l\iinimum cost of
reduction at the Hermit mill is $2 for hauling and $3 for crushing.
BULI,ION.

The gross amount of bullion extracted in the Sweet,vater mining
district during the year from July 1, 1868, to July 1, 18G9, is estimated,
according to the best information obtainable, to be 8153,000 coin.
This sum total is certainly small in comparison ·w ith the amounts ot
bullion produced by the neighboring Territories of l\Iontaua, Idaho,
H. Ex. Doc. 207--22
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and Colorado; but it becomes large when we consider that it is the
opening industry of a country whicl1 but two years ago was an unknown
and unexplored desert, remote from the civilized world, and practically
inaccessible. The fact that a small number of poor miners have brought
this gold to light by their own nerve and persevering energy, unassisted
by capital, SLTffering from want of supplies and accommodations, and
facing the most terrible Indian atrocities, speaks well for the value of
the mineral resources of the district. Indeed, the pioneers of Sweetwater may be proud of the result of their labors, and the whole conn try
may rejoice and thank them for ha-ving reclaimed such a valuable portion of the vast wilderness of the great West to civilization and industry. In return, it becomes the duty of the government to protect these
men in the future against further Indian outrages, and to extend freely
such general aid to them as is consistent with the institutions aud laws
of a democratic republic.

S E C T I 0 N VI I I.-- 0 0 L 0 R AD 0.

CHAPTER LI.
GENERAL

RE~IARKS.

The Territory of Colorado, situated between tile 25th and 32d meridians of west longitude, and the 37th and ±1st degrees of north latitude,
forms nearly a square, comprising an area of 10u,475 square miles. It
is divided by the Rocky l\Ionntains into t"'"o nearly equal portions. The
eastern half, with the foot-hills on that side, embraces most of the cultivated agricultural lands. As yet, not many valuable mines have been
found in this part of the Territory, except the extensive coal-beds in
Jefferson, and Boulder Counties. Denver City, a thriving town of about
five thom;and inhabitants, the capital ami the agricultural and commercial center of the Territory, is located at the eastern base of the mountains. At this point the plains, gradually rising from the :Missouri RiYer,
ha\e attained an elevation of a little over five thousaud feet. That
portion of them belonging to Colorado is well waterefl by the South
Platte, Republican, and Arkansas Rivers, and their numerous tributaries.
All along these rivers and creeks is found excellent agricultural land,
yielding easily much more than the supplies required for the whole
Territ'Ory. The following account of the crops raised in 1868 is furnished, from personal knowledge, by Mr. W. H. Thomas, one of the editors of the Rocky Mountain News:
The following article places before the reader, in compact form, the facts and
:figures regarding mining and agriculture in Colorado.
The material was collected with great care and labor, and at no little trouble and
expense. The facts stated will be fouml as near correct as it is possible to ascertain
them, and within rather than outside the truth.
The bullion proclnct.-Thesc :fignres arc obtained from the express books of ·wens,
Fargo & Co., and show the amount of gold and silver bullion carried east by them during the year. The amounts credited to each office do not include re-shipments.
Express Office.

g:~!~~rr ::

-

Gold.

I
I

Silver.

Total.

1--

-: : : : -: : :_ : : : : : : : : : -: : : : ~~~I~:!~J~

These amounts do not include the gold and sil\er carried east by private parties,
nor that numnfactured at home. For a correct estimate of the latter items no satisfactorv data arc at hand.
Agl'icultural stcdistics.-The agricultural statistics which h:we been collected may be
divided into two classes; first, the number of acres cultivated in certain valleys, with
an estimate regarding the crops raised thereon, ancl secoud, the actual crops of other
valleJ-·s, as gathered from reliable sources.
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Nurnber of acres cultivated.
Valleys.

Oats and
barley.

Corn.

Wheat.

Platte, above Denver ............................... .
Bear Creek .......................................... .
Cherry Creek ....................................... .
.Fontaine qui Bouille ............................... ..
Huerfnno ........................................... .
St. Charles ......................................... ..
.Arkansas ........................................... .

1, 242
605
108
1,7a5
1,160
485
2, 075

Total ......................................... .

7, 410

395
40
78
3,105
2, 950
742

I

'·'"I

10,834

Potatoes,
&c.

800
421
256
1, 381
232
135
484

542
158
363
94
546
87
176

3, 709

1, 966

Two or three small valleys are included in the Arkansas. Rye and buckwheat are
included in "oats, barley," &c.
Taking the following average: For '\vheat, twenty-eight bushels; for corn, twentyfive bushels; for oats and barley, thirty-five bushels, and· for potatoes and miscellaneous vegetables, one hundred bushels per acre, the estimated crop of these Yalleys would
be as follows:
Wheat .... - ... __ ..... __ . __ ....... __ ....... ____ . ____ .. ____ ..... _. _. _... _.. . 207,480
Corn ........ -- ................................. --- .. ----. --- .... --· ..... .. 270,850
Oats, barley, &c ... _. ___ ....... _. __ .. _.... ____ .. ___ .. __ .. ____ . __ ....... _.. . 129 81G
Potatoes, &c ... _ ...... __ ....... _.............. _______ .. __ ... _. _.... _. _... . 196:600
The remaining valleys were visited after the· crop was gathered and the cereals
threshed, and the number of bushels raised was collected as far as possible.
Bushels of grain raisecl.
Wheat.

Valleys.

Corn.

I

Oats and Potatoes,
barley.
&c.

- - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - -Platte, below Denver............................... . .. .. . .. ..
Cacbe-la-Poudre.... .... .. . .. . .. ..... .. .. .. .. .... .. ... ........

~~:~.J-:~~~::~~~~

::::::: :::: :::::::::::: :::::: ~::::::::::: ::::::

17, 564
5, 258

.

3, 013
2,125

2~: ~~~

~: ~~~

33, 024
25,000

~i: ~~~

---3

6, 875
5, 217

~: ~6~

~~~\ll~:a;::::::::::::::::::: ::::::::::::::::::::::::::::::: i~: ~~g ·"2i; :~~- !~; ggl \: : :~': ~~~
1

TotaL ................................................. 1 129, 123

I

32, 770 , 178, 254

49, 847

1

The fignres on corn and potatoes are far below the real facts. Coal Creek is included
in Beulah, and s~veral small valleys in the Las Animas. The corn and potato crop
was not collected in the Beulah Valley.
Recapitulation.
Wheat.

Bushels estimated from the number of acres. . . . . . . . .
Bushels collected after the threshing season.........
Total..........................................

207, 480
120, 123

Corn.

270, 850
32, 770

Oats, barley, &c.
129,815
178,254

Potatoes,
&c.
106,600
49, 847

- - - -1- - · - - - - - - - - - 3'36, 603

303, 620

308,069

246, 447

These figures given comprise the rnmmg and agricultural statistics which have
appeared in a series of editorial letters during the year. They do, however, not represent the whole agricultural product of the Territory. Several valleys have not been
visited, among them Clear Creek, Bijon, Kiowa, Running, Plumb, and Monument
Creeks, the Upper Arkansas Valley, the different valleys lying between the St. Charles
and the Las Animas, including the Greenhom, Upper Huerfano, Apisha.pa, Las Cucharas,
and the country b eJToucl the Sangre de Christo range in the San Luis Valley. The
crops in these various sections have been large,. especially in small grain, and had it
been possiule to collect the figures concerning them, there is no doubt that those now
given would have been increased at least one half.

341

CONDITION OF MINING INDUSTRY-COLORADO.

Value of the crop 1'eportec7.-Thc value ofthe crop for the sections given above at government prices wonl<l be as follows:
Procl'ICts.

I

No. of

-----------·------------~
Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Oats and barley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Potatoes, &c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

33G, 603
30:1, 62 J
303, 069
24G, -H 7

Price per

lmshcL
$1

eo

1 10
. 1 20
75

V 1

a ue.
$605, 883 40
333, [)!:';} 00
369, 682 80
1t4, 8~J3 ~3

Total........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 49-1, 3t:3 .J.i

\Ve conclude this summary by submitting an estimate of the n.gricnlturn.l products
of the whole Territory in l dGS, which we consider nearly correct. \Yo arrive at the
result by increasing the figures ou whe::tt, corn, oats, barley, &c., one lw.lf, and by
doubling the potatoes and miscellane-ous crop. The table will tllcu st::tnd thus:
Products.

------------------------Wheat...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I .B~shcls.

\alue.

50,1, 904
433, 430

$1, 008, 6G7 20

~~~~t~~~~Kc\ ~is-~oli;~~ol~~ ~::::: ~::::: ~ ::::::::::::::::::::: :: ::~ ~: :: :::: :::: :~~: ~~~

g~t: ~~6 ~~

Corn. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

,

:!00, Di3 00

llay anu dairy products --- - -- ------ ----- - --- - -- - - - . - - --- -- - - - - - --- -- - - - --- - - - . -- - - . - - . .

230, 000 00

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . .

2, G83, 840 30

---------

J\fr. Cyrus Thomas, in his report to Dr. F. V. Hayden, United States
geologist, says the crop of 18GU, whieh is larger than tllat of any year
preceding, is estimated at the following· figures:
Wheat, G75,000 lmsbels: corn, GOO, GOD bnsL(~Is; oatR and barley, (ninetenths oats,) 550,000 bm:hels; potato 2:~ and other vegetables, 330,000
bushels. Total ya]ne, including that of the hay and dairy prounct, not
less than $3,500,000. This is not far below the value of the product~ of
mining for the year.
The western half of Colorado is not much known beyond fifty miles
from the mountain range, though several parties of prospectors have
explored the country at different times. Some placers and veins llavc
been found but no miniug bas been done on a large scale, except in the
Snake Hiver diRtrict. Here the crevices of the veins are large; and the
ore is mainly galena, assaying well in silver. Nuggets of silver, \"Veiglling from au ounce to a pound, were, accorl(_liug to .l\Ir. Hollister,* fouml
in the days of gulch mining, at the bead of'renl\lile Creek and Blue Rh-er.
Nuggets of gold, weighing, in some cases, as much as 50 pennyweights,
were also found. Some single pits, 20 feet square, are reporte(l to llave
yielded fi·om $10,000 to $20,000. The principal work now carried on in
that district is that of a Boston company, which is driving a cross-tunuel
under Fletcher :l \Ionntain, to cut at considerable depth a large 1mmber
of strong galena .lodes which crop out on the surf~ce. The work is to
be done with a rock-drilling machine.
Reduction works are already in process of erection. The Lawrence
Silver l\IiningCompany are putting up a building for two reYerberatories.
l\'Ir. Collum \Yill have two more, and :Mr. Yonle~- is now constructing a
small test furnace. A wagon road from Georgetown to Snake Hiver,
Yia East Argentine, is nearly finished. From all appearances much
acth·ity may be expected in that region during the coming summer.
The territory still further west is scarcely known, except as possessing
*'l'hc 1\I_ipes of Colorado, by 0. J. Hollister.
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a magnificent grazing country, with abundance of fish in the streams
and game in the forests.
Tllis report is more immediately concerned with the Rocky Mountain
chain and its valua"ble mineral deposits. The beauty and grandeur . of
the cliffs aud peaks, the loveliness of the parks and valleys, have been
the frequent themes of poets, travellers and painters. Iu the pages of
Bayanl Taylor, Hollister, and Bowles, on the glowing canvas of Bierstai.H, and in the enthusiasm of innumerable tourists who annually visit
this magnificent region in search of health and pleasl.ue, they have
received such justice as mere description can bestow.
The hig·hest elevation of the mountains in Colorado is about 14,500
feet-at Mount Lincoln, near J.\foutgomery, in South Park. Pike's Peak
and Gray's Peak follow, having, respectively, the altitude 14,300 and
and 14,250':~ feet. The whole elwin is abundantly covered \vith timber
up to a line about 11,500 feet above the sea, and watei'ed "by large creeks,
feel from the heavy snows of the summits, and containing an abundance
of deliciously clear cool water. 1'hese strealJls, met with in every principal va1ley, afford during nine months of the year ample power for
driving machinery. They exert a very beneficial infiueuce on vegetation, causing the soil in those valleys to yield excellent crops, even at
an elevation of nearly 9,000 feet.
In this connection I desire to call attention particularly to one of
the worst abuses attendant upon the settlement of the mining regions
and other portions of the West. I allude to the wanton destruction of
timber. This reckless and disastrous practice·was extensh~ely prevalent
in the heavy fir and cedar forests of Oregon and Washington nearly
twenty years ago. '.rim ber was so abundant that to many it seemed
inexlmuHtible, and they took especial delight in its desti·uction. Hundreds of square miles were burnet! O\~er in a single season, and vast
quantities of the finest timber in the world, easily accessible for purposes of commerce, either totally consumed or rendered utterly valueless. The same waste is yearly going on in all the western States
and Territories, and particularly iu the mining regions on the Rocky
Mountains. l\fr. vV. N. Byers, of Deun~r, who is f;;tmiliar with facts and
results in Colorado, bas furnished. me with statements on the subject,
wl1ich my own observations confirm.
When that Territory was settled, some ten years ago, the mountain
sides were found generally covered with thick forests of pine, spruce,
fir, an<l other trees, most of tl1em of small size and short body. A given
space would not give a large qnantity of lnml>er or \YOOll, as compared
with many timbered countries, but for that very reason it was the more
valuable, and its economy of more importance, because there was no
other source of supply. Generally, these forests were green and flourishing. Only at rare intervals could a track be found that had been
burned over by the Indians, and the trees killed. To-day, certainly,
one-third-possibly one-halt~in all the settled portions of the Territory,
are dead-killed by fire. And outside the settlements, in regions visited at long intervals only by prospectors, their tracks can be eyerywhere seen in blackened trunks and lifeless, desolate-looking hill-sides.
During the dry, scorching latter summer, the eye seldom glances over
the mountain landscape without seeing- somewhere-ofte.n in several
places-the dense column of smoke that indicates a burning forest.
Some of tllis destruction is fairly attributable to accident, more of it to
culpable carelessness, and yet more to criminal design.
-~'These

differences are too small to be perfectly established.
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Another source of timber waste is in the felling of trees unnecessarily.
Often a man, finding a good body of timber for lumber, will go to work
and slash down hundreds or thousands of tref's, thinking that some other
man will come in with a saw-mill and buy his logs. Sometimes the
customer makes his appearance, but often he does not, until the logs
are rendered nearly, or entirely, worthless by decay and the ravages of
worms. But even if the saw-mill comes, there is no effort at economy.
'rimber is plenty; it belongs to the United States, and the pioneer ''has
as good a right to it as anyone else." Heuce, only the best is used.
The tree that would furnish three s~MY-logs, and its top two cords of wood,
if it belonged to the logger or millman, in tbis case supplies but two
logs, and the ramainder is left to rot, or to be devoured by the fire that
is set out when the neighborhood bas been skinned of its most valuable
trees. The saw-mill is pulled up and moved a mile, or five, or ten, to
another fine grove, where the same thing is done over again, and so on.
At Central City, the oldest and most populous gold-mining center of
Colorado, the consumption of wood for fuel is yer,y large. A few years
ago it was purchased for two dollars per cord, but the increased distance
of hauling bas advanced the price aboi1t one dollar each year, until now
it frequently costs ten. Lumber has to be brought from twenty to forty
miles, and heavy mill timbers often much further.· And to obtain these
articles they are robbing and skinning districts that may at any day require their own timber just as much as Central City ever did. Denver,
which formerly obtained her supply of lumber within twenty or thirty
miles, now has to haul much of it sixty. Other examples might be cited,
but it would only be an accmnulation of evWcnce. The question arises,
"Where is all this to end?'' And the answer of the denuded bill-sides,
of the dismal wastes upon the mountain slopes, with their millions of
charred trunks and ghostly w·hitened branches, is terribly suggestive.
What shall be ihe remedv ~ Government officers have tried to check
the waste of logwood by the collection of a stumpage tax, and sometimes by stopping such operations altogether; but the reform is not perceptible, and the deputy marshals soon tire of the task. In fact they
are powerless. The entire standing army of tbe United States could not
enforce regulations against cutting timber upon c.:overnment lands. The
territorial legislature, years ago, enacted a stringent law for the punishment of those who fire prairies or woods; but tho records show no example of its enforcement. Last summer, in a new mining district that
was formed, the miners, among other by-laws, adopted one, that any
per;~on firing the woods should be hung. They then nailed upon trees
at the borders of the district, upon all the trails leading thither, boards,
upon which were painted: "Put out your tires! Any person firing the
timber will be hung." No damage was done by fire in that district last
year, but some clay a reckless dare-deYil will probably fire the woods,
just to see whether or not he will be hung for it. The general go,·ernment has failed, the territorial government has failed, and Judge Lynch
will fail, to protect the timber. I incline to think the only course is, for
the government to put the lands in market, and sell them to settlers
under rules now applicable to the location and perfection of homestead
and pre-emption. claims upon agricultural lands, with this change:
Where such locations are made upon mineral lands-so returned by. deputy surveyors and the surveyor general of the district-the title con,·eyed shall be a surface right only, which shall be absolute ownership,
except in relation to minerals. The ground shall be free to all prospectors ·who desire to search for minerals, and when such shall ha.ve been
found, upon application to the own~r of the land, the latter shall be com-
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pelled to convey to the miner such mine and room for working the samesimilar in provision to the present law for tlle perfection of titles to
mines-upon the miner paying therefor a just and equitable price for
the land, without reference to the mine itself. The value of such land
may be determined by appraisement by disinterested parties. Such a
plan will soon put a stop to the waste of timber; settlements will keep
pace with mining developments in the mountains. The timber once in
the hands of private parties, precautions will be taken to guard. it against
destruction by fire ; none will be cut down that is not needed ; and once
down, it will all he used up. At the same time, it will be in so many
hands that prices will be kept down; wood will probably cost less than
it does now. A great deal of ground upou such locations will also be
.brought under cultivation. There are very few quarter sections, even
in the mountains, upon which there is not room for a wheat field, or at
least a garden patch.
.
The climate is healthy and delightful. Even during the hottest season the nights are always cool and refreshing; the air i.s extremely pure,
the water unsurpassed, and aU n_atural influences such as must render a
sojourn during the summer or autumn salutary to both miuu and body.
In the most beautiful sections of the countrv the additional attraction
of medicinal springs l.s furuished to the invalid. Salt, soda, and sulphur
springs have been discovered, and have become already the resort of visitors from Colorado itself as ,,en as from the East. The completion of
direct railroad communication will make them objects of great attraction, and sources of considerable revenue to the Tehitory. The principal ba~is of the prosperity of Colorado, however, will doul>tle.ss remain
(agriculture apart) the vast deposits of usefhl minerals of almost every
kind, which occur in nearly every portion of the Territory.
Among these, gold occupies at present the first rank. Until two years
ago, nearly or quite aU the bullion shipped was gold bullion, containing
only a very little silver as an alloy. At that period were discovered the
rich silver mines of Griffith and Argentine districts, Clear Creek County,
and J\fountain House district, below Black Hawk, Gilpin County. rrhe
silver product during the last fiscal year amounted to about one-sixth of
the gold. ; but it is not unlikely that in three or four years it will have
advanced to equal importance. On the other hand, the discovery of
extensive placers in those portions of Colorado not yet thoroughly
explored may keep the balance in favor of gold for a longer period.
During the :first four years after discovery of gold in Colorado, there
was shipped, according to several statements, more than $30,000,000.
Most of it came from the rich placers of Gilpin, Clear Creek, Boulder,
Summit, Lake, and Park Counties, some of which yielded enormously.
A large portion was derived from the rich, decomposed surface rock of
the prominent lodes. The richest gulch ever worked in Colorado was
California Gulch, in Park County, uiscovered ·by Slater & Co. in 1859,
and developed in the following spring. The whole gulch was at that time
divided into three districts, called Independent, California, and Sacramento districts, and pre-empted in claims of 100 feet for a distance of
nearly seven miles. According to a statement in Mr. Hollister's book,
the following amounts of gold were obtained from the .principal claims:

~~Ii~l[i£Lfi.- - _ :-lf--f:H~-- :·:·:·_: Y:{(\:?::;-_:- _-:~ ~: ~ ~ _: _ :$~: ~~~.
Nos. 26 and 27 below __ ---- ____ -----------------------------· ------ ________
Nos. 5 and 6 above ______ ·----- .••••. ·-----·- ·- ---- ..•••..•.......... ·--- ____

50,000
65,000
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Nos. 14 and 15 a boYe ............. __ . . ___ .... ____________ .. __ . _.... __ . ___ . - $80, 000
Nos. 19 and 20 above .... ____ .. _____ . __________ . ____ . _______ . __ .. __ ... ____ - 80,0011
No. 21 above ______ ------·----· .... ·-----------------·----- ____ ------------ 15,000

The product of claims 19 and 20 above the Discovery was obtained in
three months. lVIany claims not specified yielded from $3,000 to $3,000
each, while the amount of daily yield per hand employed in different
sections of the gulch was as follows:
Nos.
Nos.
Nos.
Nos.

13 to
28 to
3fi to
45 to

25 below. _____ ._. __ .. ___ . __ • _.. __ ••• __ . _____ . __ . _. __ . ______ . ______ . _ $10
35 below ... _____ ____ . _ . ______ . ____ . _____ . ____ • ______ . _.. ____ .... _.. . 15
41 below. ____ .. _____ .. ___ .... _.... _.. _. __ . _.. ____ .. ___ ........... _. . :.25
56 below __ .. _... ___ .... _ . ____ .. _. __ .. ____ .. _______ . ___ . _.. _. __ . _... _ 18

1_\,fany other prominent gulches yielded nearly as well; and eYen at
present some of them pay from $5 to $10 per hand daily. The gold now
obtained from the gulches, however, is a subordinate part of the whole
production ; and this fact should be borne in mind when Colorado is
compared with States and Territories where this comparatively easy
method of mining still flourishes. TlJe papers have recently announced
the discovery of rich placers near the northern border of the Territory,
but I have obtained as yet no trustworthy accounts from that quarter.
About seventy per cent of the gold bullion is extractf'd from tlte auriferous pyritic ores of Gilpin, Clear Creek, Boulder, Park, and Lake Connties; fifty per cent. or more being furnished by Gilpin County alone.
The principal gold-bearing minerals are copper and iron pyrites.
These mostly occur together; the latter, however, nearly always predominates, and is often found without the former. When both arc
present, tile copper pyrites is always the richer in gold. ~t least, thi~
is the case in Gilpin County, to which this, and the following statements hear exclusive reference. A striking illustration is furnished in
Russell district. The Pewabic, Kingston, Wantoga, and a few other
lodes contain pay streaks, several feet wide, and consisting chiefly of
quartz, decomposed feldspar, iron pyrites, and a little copper pyrites, Yery
finely intermixed. All these ores assay in bulk from $30 to $:1:0 coin per
ton, while specimens containing a larger amount of copper pyrites assay
$300 and over. Further evidence is found in the circumstance tllat the
Gregory, Bobtail, Bates, and Br!ggs, considered to be the richest mines
in Gilpin County, furnish the largest : .1,monnts of copper pyrites.
I do not yet consider the question as settled beyond doubt, whether
the gold is contained in the pyrites wholly in mechanical, or partly in
chemical combination. The weight of authority and experiment is in
favor of the hypothesis of a mec.h anical admixture of fine partjcles of
metallic gold; and those who incline to the opposite view have hitherto
failed to adduce satisfactory evidence for that belief. The gold in Colorado is generally alloyed with sma,U quantities of silver and copper. In
most cases, it is very finely intermixed with the ore; sometimes, however, it is concentrated in streaks, bunches, &c., and every good lode ha~
furnished, more or less abundantly, specimens showing large amounts
of natiYe gold, generally crystallized. The Winnebago lode yielded some
magnificent ores, co,Tered all over with finely developed crystals of the
monometric system; some beautiful ones from the Leavitt contaiued the
gold in wire-form, similar to its occurrence in Hungary, and in Sautiaw,
Oregon, or to the occurrence of silver in the mines ofKongsberg, Norway.
The Bobtail, Gregory, Bates, Briggs, German, &e., fnrnil:lhe<lmany ~pc
cimens containing large needles of metallic gold; and oue in partieular,
from the Smith and Parmelee Company's cla.im on the BriggH lo<lr, di~
played a he~wy streak of metallie gold, interwoyen with a smaller strr:1 k
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of silver; a curious occurrence which has not been noticed, as far as I
am aware, on any other lode in Gilpin County.
In many caRes, especially if the copper and iron pyrites are mixed
with a large proportion of zinc-blende and galena, the gold obtained by
pulverizing and washing the ore does not present the usual characteristics. Instead of the bright yellow color and metallic luster we have a
grayish brown, dull tint. In this condition, it is known as "rusty
gold," and seems to be quite intlifi:erent to the action of quicksilver. A
large needle of native gold in this condition, from Bates ore, was
weighed, and left for a long time in contact with mercury, but did not
manifest the least change in weight. A subsequent melting gave a
regulus of bright gold containing 09 per cent. of the original piece. This
experiment indicates that there is a film of some other substance
upon the surface of the rusty gold. Of course, this coated gold can be
saved only to a small extent by the ordinary stamp-mill process. Uoasting or other chemical treatment, or mechanical rubbing in pans, is required to remove the film, and leave the gold in amalgamable condition. The partial desulphurization effected by the mauy patent processes which have infested the Territory will not accomplish this. If
roasting will do it satisfactorily at al1, the operation must be carried far
enough to destroy the sulphate of copper formed in tlle cllarge. The
chemical nature of this coating has not yet been absolutely ascertained.
The faet that so high a roasting is required to remove it clearly indicates tJ.lat it is not sulphide of iron; while other circumstances would
lead us to believe it to be oxide of iron. It is said that Mr. William
Briickner has succeeded in removing it perfectly by roasting in his cylinders, ''ith the addition of salt to·w ard the close of the process. The
theory of this experiment may be the formation of a chloride of iron,
which is volatile at high temperatures. The great question still remains unsolved o;r practical operations on a larger scale, wllether
mere desulphurization will leave mniterous pyrites in a condition snitable for the extraction of the gold by amalgamation. Experience thus
far is discouraging; but I do not doubt that some simple expedient
will be discovered overcoming the difficulty. That such an invention
is needed appears from the fact that chlorination and smelting, two processes which are acknowledged to be metallurgically perfect, are too expensive to be applied to a large class of ores, for which amalgamation
will probably always remain the available method.
Copper occurs in tbeprominentlodesin considerable quantity. The firstclass ores of some of the mines contain from ten to fifteen per cent. of it.
It is almost always in the form of copper pyrites, a combination of sulphide of copper and sulphide of iron, containing, when pure, 34.4 per
cent. of metallic copper. Near the surface this ore js found more or less
decomposed and couyerted into carbonate and oxide; copper glance or
pure sulpbi<le of copper is reported from Bergen <listrict, near Idaho
City.
The amount of silver in the pyritical ores is usually very small, not
more than $6 to $15 per ton. A small portion, alloyed with gold, is
saved in the stamp-mills; but by far the larger part, being in the state
of a sulphide, which \Till not amalgamate, is lost.
Besides copper and iron pyrHes, almost every lode carries a little zincblen<le and galena. In some districts, especially Quartz Valley, Nevada, Illinois Central, and Russsel, these minerals form a considerable
part of the ore, while in Ceutral City, Eureka, and Gregory districts,
they are but subordinately represeuted. 'rhe zinc-bleude is usually
poor in silver and gol<l. Two samples, one from Quartz Valley, the
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other from Nevada district, gave, respectiYely. by assay, prr ton-first,
gold, $5 98; silver, $3 41; second, gold, $11 96; silver, $1 13.
The galena contains probably little or no gold; at least, assays lutve
not discovered more than a " strong trace " in such. pieces of galena ore
as contained. no visible copper or iron pyrites.*
In Colorado, as in other countries, it has been found that the gold
is not uniformly distributed throughout the ore, nor the ore throughout
the veins. Tllere are rich and poor streaks ; and of two pieces taken
from the same mine, one may be many times richer than the other,
thongh the eye is able to detect no difference between them. It has
often been said that the Uolorado gold ores grow richer, as a general
rule, with increasing depth; but this is not true, though such has
been the case in a few instances. Neither can I satis(ymyself of the existence of a zone of "cap rock" or barren Yein-stuff extending along the
vein at or near the water level. It seems rather that the miuer:'J call
ever;y body of barren rock "cap;" all(l that one is quite as likely to
get out of the cap by drifting as by sinking. The regularity of" chimneys," or bodies of rich ore in the veins, also seems to me a matter
of some doubt.
For the extraction of the gold, the common stamp-mill process, v.·ith
amalgamation in battery and upon copper plates, is almost exelusively
employed, although it is generally admitted that only a portion of tllC
precious metals is saved in tllis way. Amalgamation is, howm-er, the
only method by which the low-grade ores can be made to pay. The cost of
this treatment is less thau $3 per ton, and for the surface ores it must
be highly recommended, as it accomplishes for them all that is needed,
in the cheapest possible manner. The complete failure of tllC stampmills in 1863 and 1864, when the surface quartz was worked out, and
the pyrites reached, was without doubt largely owing to tllC inexperieuce
of the mill-men; for tht> miuers have now returned, after an interYal of
reckless and disastrous experiment, to the old process, which they opernte profitably, iu spite of the refractory ores. Skilled workmen and
greater discipline and care in the mills haNe undoubtedly assisted this
result. Yet it seems to me that greater efficiency could be attained with
the machinery now in use than is actually the case. The strong and
natural reaction in Uolorado against new processes, from which the Territory has snfl'ered so much, has gone so far as to make the mill-men
obstinately refuse to adopt even the well-proven apparatus of other
regious. In the matte-:.' of the speed of stamps, there i:::; a singular prejudice in favor of very low rates. I have frequently seen steam-batteries
geared to run at 18 drops per minute, and the average speed is not greater
than 23 to 30. In other districts of the \Vest, stamps of equal weight are
run geucrally at 60, and frequently as high as 100 drops per minute.
Tlle reasons giYen by t.he Colorado mill-men are plausible, hut they do
not, iu my opinion, meet the case fully. A recent article in the Ueutral
City ltegister, presenting their side of the question with ability and in
an excellent spirit, will he quote<l in the next clmpter.
The process-mania, conuueuciug in 18G4 and lasting till 18{17, was
one of the main causes which damaged the reputation of the minrs to
such a degree that the country w·as nearly ruine(l by tile reaction. G pon
the first failure of the stamp-mills, people came to the concln8ion that
*This fact is reported l>y Mr. A. 'Wolters, now superintendent of the Baker mill,
near Georg-etown, tnt formerly practicing as a, mining cngin<'~'r an<\nH't:tllnrgist in
Central City and Georgetown. I have acknowledge<lmy itHlehte<1n<'SS to thiH gentleman on n former page; tnt I desire to say here, that a large portion of this section
is based npon the extremely full, intelligent, ancl accurate notes furuisll~<1 by him.
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the ores must be roasted, before the gold could be a;malgamated. One
invention for this purpose followed another; desulphurization became
the Ab~·acadabra of" the new alchemist:;;; aud millions of dollars were
wasted in speculations, based on the sweeping claims of perfect success
put, forward by deluded or deluding proprietors of patents. The amount
of money lost in actual experiments was much less; but it was considerable, and a great deal of it might have been saved, if the subject bad
been carefully investigated by a commi~sion of experienced men, instead
of being left to isolated experiments, conducted by interested parties, and
observed and recorded by good-natured newspaper reporters or awestruck greenhorns. The intelligence of the persons managing the mining companies can, in some cases, only be vindicated at the cost of their
honor. In many instances, a little excitement about the reported success of a nmv process gave just the assistance required to put life into
the stock-market, and enable overloaded holders to relieve themselves.
The premature exultation of the inventor and his assignees, before an:y
working tests on an adequate scale had been made, and the haste with
which a complete success was usually announced, l)efore an impartial
and disinterested observer would have dared to draw such a conclusion;
were suspicious elements of many such undertakings; and the wretched
consequence of the whole matter was a failure of many companies, and
the partial or complete suspension of operations on the part of some, influenced by the hope that others might, at whatever cost of failure and disaster, finally solve the problems involYed, and thus point out the safe road.
In surveying t,he record of these unfortunate years, one is impressed with
the conviction that a short-sighted selfishness and lack of harmonious cooperation has been one of the great causes of unnecessary expenditure of
time and money. One portion of the mining community engaged in experiments, the true results of which were rarely made known in a form
to .. be useful to other inquirers, and another portion passively waiting
till the desired benefit should drop into their mouths-this was an
antithesis almost fatal to general progress. Yet progress was undoubtedly achieved, and there are, I believe, abundant materials for a treatise
on the methods of extracting gold from sulphuretted ores, only needing
careful collation and digestion. Upon this labor I have been for some
time engaged;. and I hope to consider tbis subject as a whole and at
length in my next annual report.
Another cause of failure in former years was the outrageous value
placed upon unde-veloped mining property. This was only possible by
virtue of general ignorance on the subject of the difficulties to be encountered. The prevailing belief that all the mines in a district were
equally good, and tba,t the amount of profit to be reasonably expected
might be calculated at once from thedimeusionsofthelode, reduced to tons
of rock, multiplied by the assay value of specimens, and dimiuished by ·
a trifling amount as "expenses," led to great looseness of management.
The anticipated magnificent gains would coYer all minor extraxagances;
so capital was wasted; stock was watered; large salaries and high w·ages
were paid, without a thoughtoftheinevital;>le result. Now, all these things
have been changed. Large sums are no longer paid for the mere chance
to mine, and the business is administered as any other should be, with
care and economy.
Moreov-er) the miners of Colorado wer0 inexperienced in deep mining,
and they made sad work with it at first. Even now there are fmy wellopened mines in the Territory. The prevailing deficiency is in prepared
stoping ground, permitting increased production. There are too many
companies, too many shafts on the same vein, and the levels are fre-

CONDITION OF MINING INDUSTRY-COLORADO.

349

(]_uently too close together. These evils were formerly much greater,
and combined with those already mentioned, and the rebellion, tlle Indian troubles, and the long and severe drought, they account for the
temporary depression in mining industty.
On the other band, there is abundant evidence that the mines themseh-es are not to blame. I am sometimes even surprised that they ha,-e
yielded so much as they have; they will prove equal to those of any other
country. l\liniug is a business, full, at best, of difficulties a]J(l risks; and
it is the part of wisdom to secure at the outset as many of the chances
as human foresight can perceive, or human skill coutrol. 'Vllen a man
engages in this business with all the chances against him, it requires no
prophet to foretell the result. Among the mines which never did pay .
mul ne,-cr 'vill, I unhesitatingly include those that have no existence.
'Ihere lu.tYe been in Colorado a great many Hamlets with Ilamlet left
out. It ueed not be said upon what shoulders the blame should fall.
Perhaps it is about equally divided. If eastern speculators have badly
burnt their fingers, some of the miners have been well pluck~d in return. It is but seldom that sympathy is required for either side. All
speculation aims at getting a thing for less than it is 1\orth, and. selling
it for more; aud pure mining speculation-the system which looks not
to the steady development of a country, but to shuffling off the burden
of its de\-elopment upon successive shoulders-is not deserving of success. The purchaser of stock in one of these paper companies is only
anxious to raise the value of the stock and get rid of it; and often he
is a fool, lwcause be tried to he a knaYe and failed. It is like the
"pocket-lwok" game in our eastern cities. If the stranger upou whom
it is tried is a thoroughly honest man, it fails; but if he is just sharp
enough to pay twenty <lollars for the chance of getting a hundred out
of the pocket-book skillful1y left for him to find, he falls a prey to his
own acuteness and unscrupulousness, and we do not pity him when his
prize turns out to be brown paper, tipped at the ends \Vith counterfeit
notes.
To the important questions: "How carne those mines that once were
profitable to fail~ What is the secret of the present success of others~
How cnu many now idle be restored to an active and fruitful condition ~" tl~ere are no general and uuh-ersal replies. "\Ve might as well
ask whv one merchant fails and another succeeds. Some merchants
ruin themselves by their own extravagance and incompetency ; some
embark iu a business in which failure is a foregone conclusion, circumstances being from the outset against them. If we consider, howeyer, the
maxim, abundantly illustra,ted, that bad rna1iagement will ruin any mine,
howe\-er nllna ble it may be, we may say with confidence tllat bad management llas done more to injure mining in Colorado than all other causes
together. And this bad management has been four-fold-iulaws, in the
extraction of ores, iu the reduction of ores, and in general fiuance. Here,
too, the blame must be divided. lncompetentagentshavedoubtlesswasted
money, but they have generally acted under advice. Scientific men, so
called, have made stupendous mistakes of ju<lgment; but they have been
snrpasse(l by the blunders of practical men, so caJled. The scieutific men
without practice and the practical men witl.wut science, the honest men
without eapacity, all(l the smart men without honesty, have done so
mucll to de8troy tlw miuiug industry in Colorado, that the very fact of
its continued existence, after so terrible a trial, is proof of its inherent
Yitality and fntnre prosperity. This year marks the new era of mining
in Colorado. The old spirit of idleuess and speculation bas passed
away. 'file new spirit of labor and economy has sprung into pQwer. It
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is beginning tp be recognized that the men to develop the resources of a
country are the men who live in it; that the foundation of wealth is
labor, and that only; that capital is only the hoarded labor of the past,
loaned to the labor of the future; and that, under all, before all, above
all, if there is to be progress, there must be work!
The days are passed in which mere high-flown compliment or vague
prophecies of gain could satisfy the people. Out of the stern lessons of
the experience of the last six years, they have gained a knowledge of
the ui:fficulties with which they have to contenu; and any man who
evinces an intelligent perception of those difficulties, and professes the
ability to suggest any means of assistance, will command their attention.
This is tlte close of the era of selfish, reckless, individual activity, in
which every man, whether miner, merchant, or ranchero, sought only to
make quickly, by fair means or foul, a fortune for himself, and then
escape from the country. Colol'ado is now filling up with men who mecm
to stay, and uesire, therefore, honorable reputations for themselves, and
good ordJjr and prosperity for the community.
It should be pointed out, and it is susceptible of the clearest proof,
that the general impressions of the miners concerning the supposed immense profits of reduction works are entirely erroneous. The smelting
works at Georgetown were unable to carry on business profitably, even
when receiving the large price of $100 per ton for the treatment of custom ores. Huepeden and Stewart are unable to underbid each other,
because a competition at present would ruin both. It is very easy to
peep in at the door of a metallurgical establishment, count the number
of workmen, estimate the consumption of fuel, and decide that the proprietor must be making one hundred per cent. on his investment; but
in a country where capital commands, on good · security, twenty-five to
thirty-five per cent., the management of a business requiring capital is
cumbered with a thousand expenses, not appreciated except by the proprietor. Every delay for lack of ore or by reason of repairs is a double
loss. The shipment of bullion is costly. Materials are more than
costly. Mr. Huepeden, during my visit, hunted through Denver, Central, Georgetown, and other places, in vain, for a single article-merely
round bar iron of a certain, very ordinary size, for bolts. When ore is
purchased by assay, as at Hilrs works in Black Hawk, a new and most
oppressive expense is added. Professor Hill not unfrequently ·waits six
months for his returns from ores for which he paid in cash.. In view of
all these circumstances, I do not hesitate to say that not one of those
who grumble so loudly at the extortion of the owners of reduction
works would be satisfied with the rate of profit upon capital invested
which those works have realized. To ali this add another circumstance,
the force of which is overwhelming. So long as comparatiYely little
capital has been invested in mines, the miners are not held to perseverance by any particular tie. A temporary discouragement, or, still more
frequently, a new and promising discovery in some other region, and a
consequent stampede, may half depopula,t e a district, and completely
dry up those little sources of the supply of ores, the aggregate of which
would perhaps furnish a respectable basis for reduction works. The
miner takes his pick and shovel and sets forth to seek his fortune, leaving nothing behind more valuable than an old windlass or a hole in the
ground. But furnaces and eylinders and heave machinery, and costly
foundations, and dams, and flumes, cannot be so transplanted. 'rhe
owners of such works are therefore situated in some degree as was the
Atlantic Telegraph Company when the new cable first began to work successfully. Burdened with the great outlay of construction, and uncertain
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how long their prosperity might continue, they were obliged to establish
high rates at first; bnt these rates were reduced as the risks grew less,
and the prospects of the future become more eertainly assured.
The sum of the whole matter is this : The owners of reduction works
in Colorado (outside of ordinary stamp-mills, to which I do not now
refer) have a right at present to large profits; yet they are not realizing
as much as the capital they employ would bring in other ways. Their
business will be more profitable, even at lower rates, when the production of ore has become regular and abundant; and the cure for existing
evils is not the establishment of competing works, but the more system~
atic and persevering development of the mines. There is capital
enough in the Territory itself, without drawing on the East to produce
this result. Money was freely subscribed in Denver, the other day, to
back up an old claim to a mine which had been made successful by parties who innocently infringed (if indeed they did infringe) on the earlier
rights of a discoverer who had long since abandoned hit5 little pit. In
other words, money can be had for piratical, destructive litigation, which
is withheld from regular and fruitful industry. This briugs us to another
evil already active in Colorado. The old set of miners are to a large
extent departed, but they have left a legacy in their abandoned coyoteholes winch occupy the places where more sober and persevering men
would now gladly expend their euergies. But no sooner does any one
locate a mine and begin its development in earnest, than, on the first
token of success, the phantom of a former claimant starts from the
shadowy past and clutches at the fruit of his toil. Every district in
the \Vest that, after its fever and chill of speculation, wakes to new and
serious activity, finds this incubus on it.
~rhe bullion export of Colorado during the year ending July 1, 1869,
as ncar as can be ascertained from the books of Wells, Fargo & Co.,
amounts toGold. ___ . _______ ..... __ . _..... _...... __ . _........ _. . . . $2, 500, 000
Silver ..... __ ... ·- ........... _. _____ .. __ . ... __ . . ___ . . . .
370, 000
If we add the amount of bullion Rhipped in the shape of copper
matte by Professor Hill, worth probably $200,000, the value of the rich
galena ores shipped to New J·ersey for treatment, equal to $100,000, and
finally, the amount of bullion taken East by private parties, estimated
at $35,000, we obtain as a total amount of precious metals produced by
the Colorado mines, the sum of $3,200,000 in coin.
For the next six months, from July 1 until December 31, I estimated
the amount of bullion likely to be producedGol<l. _.... _.. _. _......... . . _...... _.... _... __ .. _...... $1, 500, 000
Silver_ . _........... _. _........ __ ............. _. . . . . . . .
300, 000
Together ........ _...... _... __ . _. _.......... _. . . .

1, 800, 000

=============
This estimate was made in August. It is now safe to say, that the
bullion product of the year 18G9 amounted to $3,800,000. The governor
of the 'rerritory puts it at least a million higher; but that figure will be
more accm·ate if applied to the probable product of 1870.
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CHAPTEH LII.
GILPIN COUNTY AND THE GOLD MINES.

Minjug in this county has so decidedly improved during the past year
that it may be said to be at present in a more prosperous and promising
conditiou than ever before. During the winter of 18G8-'G9, more stamps
were runuing and more gold was produced than in any former year at
the same time. With the opening of 13pring, operation8 were at once increased, a.nd already, in May, over 800 stamps were running, and duriug
that rnmrth $200,000 of bullion was shipped. In August, the monthly
gold shipment amounted to $394,600, not including the product from
ProfesRor Hill's smelting works. I have already discussed the causes of
the great depression of the ruining industry in the whole Territory
during 18G5, 1866, and 1867. The Uilpin County mines were at once the
most · disa~trously affected and the first to recover.
The country rock of this belt is gneiss or granite, in which the veins
occur as true :fissures. The surface is mountainous, intersected with numerous d~ep canons and gulches, in one of which Central City is situated with Black Hawk below it and Nevada above. The forests which
once covered the bills have been long ago cut away in the vicinity of the
mines.
The ~old veins have a general northeast and southwest course. They
varv in width iJ.·om a few inches to 10 or 15 feet. Two feet is not an
uncommon width for the "pay rock." The minerals composing the
ores, so far as they are connected with mining, lmve been mentioned in
the foregoing chapter. The gangue is quartz with a quickly weathering
felctspar. 'rbe oxidized and decomposed surface rock extends sometimes
70 or 80 feet below the surface. It is light and porous, consisting of a
skeleton, as it were, of quartz from which the pyrites and feldspar have
been decomposed and partiaUy removed. Below this, the vein is sometimes found to be barren or pinched for a considerable distance, even to
the depth of 200 or 300 feet. This .is called the "cap," but its occurrence is a matter neither of certainty nor of regularity, and the name
itself is vaguely applied to all vein material that does not pay for mining.
Some of the principal lodes have been traced for considerable distances, as, for instance, the Gregory, Bates and Bunter, Mammoth, Bobtail, Gregory second, and Gunnell, at Central City, and the Gardiner,
with its extensions, the Mercer County, and extensions, and the Burroughs, at Nevada. The difficulty of identi(ying the continuations of
veins is enhanced by the propensity of locators to give a new name to
each discovery, assuming it to be an entirely new lode until the contrary
is proved. This proof must be furnished either by actual eontinuous
·tracing or by the sinking of shafts from one claim to the other at intervals of not more than 50 feet, and the discovery of the lode in each
shaft. A notion which formerly obtained, that the intervention of runing water alwa.y s cuts off a vein, has led to the application of different
names on both sides of each stream crossed by tlle lodes. The following
description of the most important groups of mines shows the small space
into which they are condensed and the intricate relations of boundaries
and titles, as well as the multiplied proprietorships, ·which form so great
a hinderance to the success of mining. Tllis description is taken mainly
from the letters of a very intelligent correspondent of the Engineering
aud Mining Journal, (A. D. H., jr.,) which I have, however, altered as
my own views or observations dictated.
The Gregory lode was the first discovered in this region, the :finder
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being John H. Gregory. who, in 1859, followed up the creek until he
found the vein. It has been traced on the east nearly or quite to OhaE-Je
Gulch. Thence it runs westerly over the summit to Bates Hill, down to
Gregory Gulch, and up Gregory Hill to the Mammoth lode. The Bissell
lode has been supposed by some to be a continuation of the Gregory
bryond the 1\fammoth. The Gregory has never been worked to auy extent on Bates Hill, and, ind~ed, of the fourteen old companies possessing elaims, only three, the Smith & Parmelee, the Briggs, and tlw lllaek
Hawk, are now engaged in active operations, while a fourth, the Consolidated Gregory, is merely raisiug ore enough for the mill while waiti ug for an assesRment to sink tileir shaft deeper. The general direction
of the GregOIT lode was gi,Ten me as 40° north of east, awl the ~M·erage
dip in the shaft of the Gregory Consolidated as 80° south. At the No.
2 shaft of tile Black Hawk Company, the Poote & Simmons vein branches
off on the north side, running in a westerly direction and dipping to the
north. This vein to the east of the shaft, nuder the title of the Briggs
lode, coineides with the Gregory at the surface, but separates on getting some distance clown; but here there is a disputed point as to which
is properly the Briggs and which the Gregory vein, one party claiming
the Briggs and the other the Gregory, as the more southerly (and the
richer) of tile two; that is, one claims that the Po0t & Simmons crosse:-;
tlle Gregory, the other that it does not cross. The work now being done
is to the east of the junction, and on both the Briggs and Gregory
Hhafts have been sunk over 500 feet, and good ore is still found at the
Jowest depth in large quantities.
Northwest of the Gregory, up Gregory Gulch, the next vein which
attracts the attention is the Bates, which runs nearly parallel with the
Gregory. This commences on the east at Chase Gulch, crosses Bate~
Ilill and Gregory Gulch, and runs, now as the Bates and. Hunter, aud,
further along, as the German, up l\lammoth Hill to near the 1\Iarumoth
lode. On this vein, which has been worked in places to the depth of
2.30 to 300 feet~ and on which some ten companies own property, the
Bates and Baxter claim is being worked on a lease, the Union Company is operating, and some work is going on at the German ; otherwise,
all is quiet. Tllis lode seems to carry more g-alena than the precediug,
which it otherwise resembles. Pollowing up Gregory Gulch, there is on
Bates Ilill another lode which is not being worked, although traced on
the east beyond the Rummit -of the hill and on the west to tile gulch,
and apparently running iuto the Bates and Hunter. I could not ascertain anythiug definitely about this Yein, lJut \vas informed that it was
called the l\1olasses in part and the 1\forgan in part, and that some " sharp
practice" and bad mining had caused its abandonment. The last vein
on Bates Hill is the Gregory second ; this runs from Gregory Gulch np
oYer the hill, and has perhaps been traced east as far as Chase Gulch,
and possibly beyond this. No work appears to be going on upon this lodC'.
About opposite the Gregory second on 1\1ammoth Hill is the U. P. H.
,·cin, owued by one party. This is worked, and pays well. But there
is a suit with tile Kipp and Buell, a company owning a lode further uv
the hill, the Kipp and Buell claiming that the westerly end of the U. P. H.
rnus into and coincides with their vein, while the other party claim that
they can trace the Kipp and Buell vein crossing theirs and running more
to tile east. The matter is before the court and will remain there, undoubtedly, some time. The U. P.R. appears to run more nearly north
and south than the neighboring veins, quite a number of which it cuts,
and to descend nearly perpendicularly.
The Mammoth lode runs over Mammoth Hill about east-northeast and
H. Ex. Doc. 207--23
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west-southwest, being traced on the west nearly to Spring Gulch, and
being generally supposed to be on the east of the same veiu as the Bobtail. It is of greater width than most of the veins, and is :filled with a
compact mass of coarse pyrites, which, however, as far as worked, seem
too poor in gold to pay, altlwugh one or t~YO parties are still sinking on
the lode in hopes of :finding better ore below. Tile Bobtail runs nearly east
and west with a small dip to the south, and is claimed to be the riehest
of all the veins just around Central. 1\tlost of the mines are drowned out
at present; the BobtaH and the Sensenderfer are at work, but only on
thp, upper part of the load on account of the water. An effort is being
made to consolidate the various companies owning claims. The Fisk,
north of the Bobtail, and lower down on Bobtail Hill, is supposed to
run into the last named vein and with it to form the :Mammoth lode.
The last of the lodes at Central to he mentioued here is the Gunnell on
Nevada Mountain, running nearly east and west and dipping to the
south. On this once famous loue no work is being done at present, the
propert.y having passed into the hands of stock companies, which, as a
general thing here, have proved to be failures.
At Nevada the principal lode is the Burroughs, which has been more
thoroughly developed, perhaps, than any other vein in the country and
with a better average production. It runs nearly east and west with a dip
to the south, and has been traced, apparently, for a very considerable distance. The vein has been worked for a length of about 2,400 feet, to a
depth varying from 220 to over 600 feet, the deepest workings being at
the Ophir mine, where two shafts have been sunk 575 and 635 feet respectively. The "surf~tee quartz" appears to extend down about 30 feet,
quite regularly, but the ''cap rock" very irregularly, fi·om 125 to 330
feet from the top. The ore at the lowest depths does not appear as n-ell
as above, at least at present, and either for this or for other rea om; many
of the mines are doing but little work.
Nearly parallel with the Burroughs run the Gardiner and the :M ercer
County veins. These are doing but little although one or two mines
are prospering. The Flack, on the westerly termination of the 1\lereer
County; the Forks, on a vein running across from tho Flack to the Indiana, (a continuation of the Gardiner,) and the California, on the west.
of the Gardiner lode, are the most prosperous at present of all at Xcvada.
The California mine is one of the handsomest and l>est worked in Colorado. The engine shaft bas been carried down about 475 feet, passing
first through about 90 feet of surface quartz, then through lt;O feet of
cap rock, and then reaching ore which yields in the stamp mills t\veh'e
to fourteen ounces of gold to the cord, (about eight tons.) To the east
an old shaft, not worked now, runs down 95 feet in surface quartz; and
still further east another shaft is down about 300 feet, passing through
85 feet of surface quartz, 50 feet of ore yielding about four ounces to the
cord, and then through the richer ore. Several drifts have been nm, and
there is exposed a very large amount of apparently rich ore, (twelve
ounces to the cord.) The width of the'' pay roek" is from three to :fi''e
feet, and some :five cords of ore are raised daily. About one-tenth of
the ore is said to be smelting or :first-class ore, and worth $50 to $100
to the ton. The mine is very lucrative at present, according to all
accounts.
The .Prize and Copeland lodes are 'ivorked in one mine, at Nevada, to
a considerable depth. Zinc-blende predominates in the ore. Accordiug
to Mr. .P. Frazer, mining engineer, who examined this mine iu July or
August, the vein at the bottom of the shaft (below the union of the two
lodes) is_ six feet thick, and carries au18-inch pay-streak on either wall.
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Seventeep men and two horses are reported to raise 21 tons of ore
daily, supplying 24 stamps with second-class ore, yielding six ounces
gold to the cord, while the first-class ore is said to assay $100 per ton.
If this is really from the zinc-blende, the occurrence is a remarkable one,
being contrary to the general experience of the district.
The Perrin Mining Company, under the charge of Mr. G. A. Bradley,
was vigorously pushing forward the opening of its mine, and the con·
struction of its mill, at the time of my brief visit to Colorado. Mr. Frazer, of Dr. Hayden's corps, visited the works somewhat later, and found
them just going into operation. From his notes the following account
is taken. The shaft of this company, on the Perrin lode, is situated in
Russell Gulch; it is 140 feet ueep, and shows the dip of the veiu to be 730
and the strike north 5° east at the shaft mouth ; but the strike varies
with the distance from the shaft. No good hanging wall has yet been
reached. The mill owned b5r this company is located about a quarter of
a mile from the shaft-house in Russell Gulch. There are four compa
nies running mills in the gulch above this one, which purchase their
water from the Consolidated Ditch Company. This company brings
water from Fall River, a stream west of North Clear Creek, and tile
supply it affords is limited, though the use of proper reservoirs would
economize it. Mr. Bradley, however, has a drain to Graham Gulch, and
leads the water thus obtained to a tank of 1,200 cubic feet capacity. A
cistern containing five barrels, attached to the rafters of the mill, keeps
the stamps supplied with water, aud is itself supplied by pumps from
the tank. To provide against a f<tilure of this water supply, there is a
second tank, of 288 cubic feet capacity, placed at tbe opposite enu of
the mill, to receive the water from the tail-sluices. This tank is unequally
divided by a partition not quite as high as the sides, over which the
water pours from the smaller into the larger portion, thus clearing· itself.
.An elevator conveys it back to the cistern. In this way the same water
can be used several times. The mill building is 40 feet square, and
contains two 6-stamp and two 5-stamp batteries. The stamps of the
former weigh 600 pounds each, and those of the latter 450 pounds each.
The former are intended to drop 25 times per minute, and the latter 35.
The two 5-stamp batteries are set to one cam-shaft, so that they are
always run together. The 6-stamp batteries can be run separately or
together, as desired. The pulp escapes over eight feet of corJpers and
eight and a half feet of blankets, the latter being washed, according to
circumstances, once in fifteen to thirty minutes. The tailings are treated
in Bartola pans.
The arrangements of this mill are highly judicious; permanence, convenience, and economy having been united in a remarkable degree. .At
the same time it should be remarked that not aU its peculiar features
are <lue to the deliberate planning of the supedntendent. He has secured, at low prices, some good machinery, imported into the Territory
for other and now extinct companies; auu the skill with which he has
adapted this to his general plan is to be admired, while the selection of
the particular patterns is not to be held as an expression of his impartial judgment, as it would have been exercised in ordering new machinery. I believe this to be the secret of the general use in Colorado
of the Bartola pans. The Territory is full of second-hand ones; and
hence they are employed while they can be purchased for nearly the
price of old iron, although their small capacity renders them inferior to
the best California patterns. 1\'Ir. Bradley, however, finds their m;e in
his mill profitable, reporting that the three he has already save him $15
per day, which would otherwise be lost in the tailings.
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To the east and south of the gold belt some important silver mines
have been discovered, of which the Ooaley, below Black Hawk, is oue
of the most noted. From this vein, opened by a tunnel, shallmY shafts,
and inclines, a large quantity of ore has been extracted. There is a
very rich streak in one part of the mine, abounding in native ::;;ilver.
The property was sold last fall for a large sum-sufficient, I am informed,
·to extricate the owner from serious embarrassments resulting from previous operations in the business of reducing ores, etc.
PROCESSES, P.A.S'l' AND PRESENT.

As I have remarked, the full discussion of the treatment of sulphuretted ores is reserved for a future report. A brief survey of the processes which have occupied public a.t tention in Colorado, and of those
no\Y in use, with general comments upon their nature, history and value,
will not be inappropriate in the present chapter, and may t-:~erve to prepare the way for a future and more thorough essay.
Keith's process.-To Mr. Keith belongs the credit of having devised
and introduced one of the earliest and best substitntes for· the reverberatory in roasting ores. According to his plan, the ore, crushed in a ja\Ycrusher and ball-pulverizer to fine powder, was blown by means of a
fan into and through a flame, and down an inclined flue beyond, to depm;it itself in chambers. Originally the crn~her aml fan were one and
the same, Howell's centrifugal crusher being employed; but this was
found impracticable. The inventor claimed that, by this momentary
contact with the fire, the ore was thoroughly roasted, the fine particles
.of gold melted together to small globules, and the volatile substances
expelled. Before the roasted ore was amalgamated, it was crushed a
second time; and owing in all probability to this circumstance, and a
.somewhat improved method of amalgamation, the patentee was able to
.obtain from docile ores results a little superior to those of t.b e common
stamp-mill. Upon really refractory ores, however, he failed to accomplish this. The cardinal defect of this method j::;; the attempt to desulphurize in a reducing flame, and in a single second. Samples of roasted
ore from this process, tested by analysis, showed, besides a very little
sulphate of copper and oxide of iron, a large amount of entirely uncle·
composed sulphurets.
Crosby and Thompson's process.-Iu this process a somewlwt different
apparatus was used for roasting. It consisted of a long cylinder of
boiler-iron, which reyolYed on a hollow shaft, perforated witL holes for
the admission of air. A. condensing chamber, connected with the furnace, served to catch the fine dust carried off by the draught, and also,
according to the patentee, such gold as had been vaporized by the heat!
The fire was applied on the outside of the cylinder. This process was
adopted by some thirty companies, and f~tiled in every instance to effect
a complete desulphurization. It was probably the most ruiuous of the
many experiments tried in the 'rerritory, since so many parties risked
so much capital upon it before its value had been sufficiently proYcd.
The inventors themselves had great faith in it, and were tbe last to
give it up. As late as 1867 one of the partners returned to Colorado,
announcing that he had detected the reason of the previous failures to
amalgamate the product of the desnlplmrizer. It was, according to him,
O\ving to an oxidation of the gold and its escape as a brown powd<>r.
But he could not pe.rsuade .the public to try the method by which he propm;ed to remove this imaginary evil. This discovery of the oxide of
gold, by the way, was professedly made, not in the amalgamator, but
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in a very old book. Inventors would probably do better, in stud~ing
chemical subjects with which they are not thoroughly acquainted, to
take modern instead of ancient literature as a guide.
Dodge's des~tlphurizer.-This machine was exhibited in New York, and
I believe one or two were erected in Colorado. It was also a long cylinder, and the roasting was too quick and too much excluded from the
air to be thorough. 1\fr. Dodge patented, also, a jaw-crusher, which he
combined with rollers for finer pulverizing. The machine was alleged
to be in its main feature an infringement on Blake's; but it bad one
interesting feature, which, to me at least, was new. The jaws were
linP,d with soft wrought iron instead of chilled cast iron; and it was
claimed that the plates lasted much longer. The combination with
rollers was not practical. It is better to keep the two separate, running
each machine according to its capacity and the work required of it.
Kent's process.-This process is claimed to effect a perfect roasting.
The ore is mixed with brine and formed into bricks, which, after drying, are pile<1 iu a kiln and burnt. The capacity of such a kiln was put
by the inventor at an incredible figure. The object of using the salt is
to produce soluble chlori<les of copper and iron, which are to be leanhed
out of the ore after roasting. The process is, therefore, primarily a
copper-extrar.tion; and, as such, closely resembles one tried in Germany, aud discarded there as impraeticable. The reactions may be
produred with a single cake or. briek in the laboratory; but it is extremely doubtful whether they can be controlled or carried out on a
large scale. Theoretically, the imperfect access of air in such a kiln
should cause the formation of insoluble dinoxide and dichloride of copper, which could not be leached out, and which would consequently
produce a very base amalgam. The large proportion of earthy gangue
(quartz 1 &c.) in the ore is an element not to be O\Tel'looked, and calculated
to hincler the brick-roasting from having any effect. The repeated .handling of the ore, iu a region where manual labor is expensive, is another
o"Qjection. Professor Kent, of New York, who suggested this procei:ls,
was prevented from carrying it out in person, on a large scale; and
the theoretical difficulties, to which I have alluded, were consequently
ne\er grappled with l>y the person who might perhaps have been best
prepared to meet them. A l>eliever in the method, however, attempted
to employ it at his own expense, and several 'tests were made at Central
City, the results of which are not accurately known to the public. It
is reported that the first test yielded from 1,200 to 1,500 pounds of tail.
ings, about t.wo ounces of retort, which, howc.wer, when refined, was
fouud to contain 90 per cent. of. copper and only 10 per cent. of gold.
Thi:-.; result proves nothing except the insufficiency of the oxidation or
chlorination, and the consequent production of a base amalgam. It is
supposed that the process is abandoned.
Bartola's process.-It is difficult to reconcile the history of this invention with the hypothesis of honesty on the part of the inventor. The
secrecy with which its manipulations were conducted, and the readiness
with which, after failure in one place, it was revived with the same
splendid promises in another, and the immense prices exacted for its
use, in ad vance of all practical success, were not the usu~l signs of a
sincerely proposed improvement in metallurgy. The process consisted
in an exposure of the ore in vats to the disintegrating action of various
chemical agents, among which, at one time, were steam and pyroligneous acid, from the distillation of green wood., and subsequent treatment
by amalgamation in small pans. To the fine washing and careful grinding in the pans is to be ascribed the most of whatever success attended
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the process in small trials. I believe the vats were aft,e rward discarded.
The pans are too small and too slow in operation to be economical.
Tl.tis process, like many others equall,y insufficient, bad in its f~vor the
fact that nothing is easier than to effect a partial <lesulphurization of
pyrites. Steam, acids, heat, even exposure to the weather, in fact
anything which produces any chemical change whate·ver, begins by
at,t acking the sulphuretted combination. It was, therefore, comp::natively easy im convince the ignorant that a particular process accomplished great things, the items of cost and relative efficiency being kept
out of sight_ It may be said of Bartola's method that it was neither
metallurgically nor economically successful on a large scale, and its
principal legac;y to the Territory has been a large amount of wholesome
experience aud more or less useful second-hand machinery.
Mason's or Hagan's process.-This consists in using for roasting a furnace similar to a lime-kiln, which is charged with 30 tons of ore in lumps,
to which a gradually increasing heat is applied, together with superheated steam. The whole charge is roasted in 24 hours, and the ore is
then crushed and amalgamated. It is scarcely possible that tllis process shot1ld efl'ect a complete desulpburization, so long as the ore is in
lumps. .As to the form of the furnace and the use of steam, they are
not new, except perhaps in the details of the introduction of the steam.
A similar furnace has been employed in the north of Europe for calcining iron ores, containing traces of sulphur, and also for the preparatory
roasting of certain silver ores, destined for peculiar subsequent treatment. But it is almost or quite abandorred, even for these purpot'es;
while, for the desulphurization of pyrites, careful experiments, conducted
with air alone, with steam alone, and with both together, have led
to the general conviction among European metallurgists, tllat the use
of steam does not confer any advantage. l\1r. Hagan, who now represents the process, has recently renewed experiments with it in Colorado,
and his first reports are very sanguine; but in view of the theoretical
and historical objections above given, I prefer to wait for more positive
proofs before accepting the claims of the method. I may add that the
German kiln for steam-roasting had one advantage which the American
inventor should borrow; it was continuous in its operation.
Monnier's process.-This .inYentor roasts the finely pulverized ore with
an addition of 10 per cent. of sulphate of soda, and a little copperas, or
similar substances, in a large muffle furnace, eighty feet in length,
through which it is gradually worked, from the flue to the fire-bridge.
The object is to convert the sulphides of copper and sihTer into sulphates; and the roast is considered complete, when only a small amount
of sulphate of iron remains undecomposed. By leaching the roa:sted
ore, the copper and silver salts are extracted, and then precipitated
from their solution by means of metallic iron and copper. The _tailings,
containing all the gold, are afterward amalgamated in arrastras or
pans.
The principal adYantages claimed for the process are the saving of
fuel by the great, length of the furnace; the saving of an the useful
metals, including sulphuv; and the promotion of oxidation and desulphurization by the use of sulphate of soda, which, at the same time,
prevents, to some extent, the formation of insoluble silver salb;. As to
the saving of fuel, it is tn~e that if comparison with a, common, short
muffle furnace is intended, this one must be more economical; but, on
the other hand, it must be acknowledged that muffle furnaces of every
kind co11Snme In ore fuel than those in which the heat is applied directly
to the ore. The alleged savi~g of all the useful metals is not borne out
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by facts. Lead and zinc, for instance, are not saYed at all, and gold is but
imperfectly saved by the subsequent amalgamation. SilYer and copper
are completely extracted, unless antimony or arsenic is present, in wl.Jich
case insoluble salts of silver will be formed, which remain in the tailings, and are consequently lost. For the extraction of copper the proceFls
is too expensive in Colorado. The sulphur can be saved by manufacturing sulphuric acid, but this could be better done with other furnaces.
Tlle prin<~iples of this process, so fa.r as the extraction of silYer and
coppP.r is concerned, are perfectly sound. It is, in fact, the identical
method introduced in Mansfeld, Prussia, in 1840, by Mr. Ziervogel, for
the treatment of the so-called Kupferschiefer, or copper-slate. l\Ir. 1\Ionnier, I believe, llas added the Rulphate of soda as a new feature, hut this
is perhaps unnecessary for ores which contain a large amount of sulphides
of iron or copper.
IA.Jon's smelting works.-These works, the first of the kind in Colorado~
were built by ,James E. I .. yon & Co., and their example would have beeu
followed had not the irrational and defective arrangement of the establishment, combined ·with several other circumstances, rendered profitable
operatious almost impossible. The different parts of the works were
without cmn~enient connection. The dressing works occupied the lowest
level of a11, and were so constructed as to require a disproportionately
large number of workmen, besides in\olving a considerable loss of material. One contiuuom; jigger, combined with a shaking-table and a
blanket-table, the wbolA requiring only two attendants, would have
accomplished more work with less waste. After concentration the ore
was conveyed to four different roasting furnaces, situated far apart, and
from tl.Jcse back to the building containing the two smelting furnaces.
This passing of the material back and forward could not fail to involve
loss of time and labor; but far greater harm was done by the selection
of the process of smelting with galena and subsequent cupellation. This
required the purchase of galena at high prices, and was attended with
serious loss of precious metals in the slag. In the summer of 1866 this
process was given up, and the method of matte-smelting (under the circumshtnces the best) was adopted. Nevertheless, results continued
unfayorable. During eight months of almost uninterrupted running
only from 80 to 100 tons of copper-matte were produced, and at last the
works were closed. Afterward the furnaces ·were torn down, and more
than 100 tons of rich matte, which had leaked through the badly coustrncted quartz hearths, were found under the supporting masonry.
This loss had not been noticed while the works were running. If the
Yalue of this matte be added to that of the official production the works
will, perhaps, be found to have earned a small profit in spite of the disadvantages enumerated. Professor Hill's works, a short distance below
them, haye now been running two years, with moderate profits, owing
to the careful management of the superintendent himself, and the experience and prudence of his chief metallurgist.
·
:the Terrace fnrnace.-This furnace, based on the patents of Gerstenhofer, Partz, and Stetefeldt, was introduced into Colorado in the summer of 1866, by .Mr. Lyon, and tested at his works with satisfactory results. Unfortunately, however, it shared the fate which overtook the
\vhole establishment, and it bas thus far never been used elsewhere in
the Territory. Evidence as to its Yalue as an apparatus for roasting,
preparatory to smelting, is, however, abundant from Germany and Englanu, wh-ere it is ver.v extensively used. In its usual form it is a shaft
fumace, 20 feet high, 4 feet by 2~ in the clear, and closed at the top by
an arch. The pulverized dry ore is charged by means of a grooved roller
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through a slit in the arch, 2~ feet long, 22- inches wide, and parallel with
the short side of the furnace. Below, on each short side., are two fireplaces which serve to heat the furnace at the commencement of the campaign, and whenever the quantity of sulphur in the ore is insufficient to
maintain combustion. The feeding apparatus is so arranged that when
the roller stops no ore can enter the furnace, while an increase in the speed.
of the revoldng roller augments the q nantity of ore passing through the
slit, and thus, by supplying additional sulphur, elevates the tern perature
within. The free fall of the ore is hindered by a series of terraces or
shelves extending from the front to the rear wall, and consisting; of
equilateral triangular prisms of fire clay 5 inches in width, and lying so
that one of the sides is uppermost and horizontal. The first terrace is
directly under the feed-slit, and upon it the ore accumulates until it
reaches its natural talus, differing for different materials and finenesses,
but averaging for sands about 30°. Eight inches lower are placed two
terraces in such a position as to receive the ore sliding from the first on
both sides. Upon these it again accumulates and slides and falls to the
third . series, consisting of three· terraces. Below these are fifteen sue~
cessive series, alternately of six and seven terraces, so that the
whole number in the furnace amounts to 103. By virtue of this hindrance to its accelerated fall the ore remains seven or eight seconds in
motion, and exposed in a finely divided state to the oxidizing influence
of the ascending air. The temperature is kept up by the combustion of
the sulphur in the ore, and therefore depends upon the draught and the
rate of feed. Since the whole charge, with the exception of a small
quantity accumulated on each terrace, is constantly in motion, and the
quantity in every part of the furnace is the same, nothing disturbs
the uniformity of the process unless it be a casual variation in the
contents of the ore. This can be counteracted by local regulation of
the supply of air, effected by means of a small port hole in tlw front
of the furnace, over the end of each terrace, which can be opened or
closed at will. A single workman can easily attend to two furnaces,
the feed being automatic~ and the result is much less dependent upon
hi~ attention than in au:y other apparatus. After the furnace is once
in operation and the proper rate of feed and draught has been determined by experiment for the particular ore treated, it will run for a long
time without interruptiou, and if the ore contains sufficient sulphur,
without fuel. Tile campaigns of the terrace furnaces at Swansea, in
England, Freiberg, in Saxony, and Mansfeld, in Prus~ia, usually last
eighteen months. The capacity of the furnace is measured rather by
the quantit~y of sulphur to be burned than by the quantity of ore charged.
Since the temperature must not be allowed to rise so high as to sinter or
melt the ore, it follows that ores rich in sulphur must be fed more slowly
than those containing less sulphur. In Freiberg, from two to three tons
of crude and dressed sulphurets are roasted by each furnace in twentyfour hours, while in Mansfeld, where copper matte, containing far less
sulphur, is treated, the daily capacity is six tons.
vVhether the terrace furnace (perhaps increased in height) could be
employed to roast auriferous ores so as to leave the gold in amalgamable condition, is a most interesting question, as yet unsettled. I sincerely
trust it may be tested for that purpose, since in 6\Tery other respect its
great simplicity and the unsurpassable cheapness of the roasting which
it effects, the expense of crushing not being reckoned, render it an admirable apparatus for the treatment of low-grade ores where both fuel
and labor are dear.
Brii~lcncr's re1.1olving cylindcr.-This apparatus is fully described, espe·
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cially in its application to silver ores, in a subsequent chapter of the
present report. A few general observations will, however, be appropriate here. This furnace, introduced for the roasting of gold ores in the
summer of 1867, achieved a substantial success, accomplishing all that
was claimed for it except in the important particular of capacity, which
had been rated too high by the inventor, who, on the strength of the
results obtained ·from a small test furnace of the capacity of one ton,
expected the larger furnace to treat five tons daily. In actual practice,
two and a half tons were roasted in 24 hours. This economical defect,
though it did not invalidate the metallurgical principles involved, probably hindered the adoption of the process for which, moreoYer, as citizens
of Colorado assert, the patentees claimed an excessive royalty. Mr.
Bruckner himself, however, treated for a long time the most refractory
ores from the Bobtail, Briggs, Bates, Gregory, &c., extracting from eight.v
to ninety per cent. of the assay value. He announced as a fact established during these operations, that in roasting theRe gold ores the sulphate of copper must be entirely decomposed in ordel' to obtain satisfactory results by subsequent amalgamation.
Besides the small capacity of the Bruckner cylinder, however, there
is a metallurgical objection to this process as applied to first-class ores,
namely, the loss of silver and copper. A small portion of tile silver,
alloyed with gold, is saveu, and, in fact, the whole of it could be by a
chloridizing roasting, whicll is the form of this process applied to silver
ores proper. But very few of the Colorado gold ores contain enough
silver to justify the additional expense of such treatment; hence the loss
of the silver combined in the ore as sulphuret is for the p\esent unavoidable. The copper could, of course, be saved by converting the chalcopyrite into sulpuret of copper and leaching it out, but the process would
become so complicated and expensive that the value of the copper would
not cover the additional cost. The value of silver and copper in the firstclass ores mmally ranges from $30 to $40, coin, per ton. No process
which cannot profitably extract these metals should be employed on
that kind of ore, however suitable it may be for tlrose which contain
but inconsiderable amounts of silver and copper. Tlle second-class ores
of Colorado belong to the latter category, and for these tlle Brii.ckner
cylinder would be the best process hitherto introduced, if only the cost
of treatment by it could be reduced to $15 or $16 per ton. This does not
seem to me impossible. Mr. Bruckner's price for custom-work was $30.
Estimating· this as $5 above cost, we have $25 per ton as the actual expem;e. His works were on a very small scale. Twice the number of
furnaces and amalgamators could be managed by the same number of
men as he employed. By doubling the capacity of the works the only
expense increased would be that of fuel and quicksilver, and the cost
per· ton would. be reduced at least $5. To increase still furtller the capacity of the cylinders and thus diminish the running expense, Mr. Wolters suggests the propriety of combining these cylinders with the terrace
fu:rnace. A preparatory roasting in the latter would remove al)Qut
fifty per cent. of the sulphur at a cost not exceeding $2 per ton, including a royalty of fifty cents per ton. Of the ore thus prepared four
tons can easily be tre;1ted daily in one cylinder. The capacity of works
containing four cylinders would thus become 16 tons instead of 10 tons,
and the cost of the cylinder roasting will be reduced to five-eighths of
$:JO, or $12 50 per ton.
Adding to this the additional expense of
the terrace roasting, con,Teying the ore to the cylinder, wear and
tear of the latter, &c., which could not exceed $3 per ton, we have
$15 50 as the cost of treating one ton of ore by the combined process.
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This may be compared with the stamp-mill treatment on the average
milling ores as follows: The common yield obtained from one cord of
average ore, about seven tons, is six ounces of gold, worth from $120 to
$130 in currency, say $125.* According to the highest estimates, this
is half the assay value of the ore. Deducting $25 for mill fees, we have
a net yield of $100 from seven tons of ore, worth $250. vVorkiug this
quantity by the combined process indicated, we should obtain eightyfive per cent., or $212 50, at a cost of $15 50 per ton, or $108 50, leaving
$104 as the net yield. The difference in profit is not very great, but tlte
production is largely increased, and many more persous are furnished
with employment. If $2,500,000 gold bullion are prodnced, for instance,
in one year from the stamp-mills, the actnal value of the ores worked is
probably $5,000,000, and the same quantity of ore might have produced
$4,250,000, at an additional gain to the proprietors of only $80,000, bnt
to the public of $1,750,000. There can be no doubt that such an increase of the bullion production would greatly improve the prosperity
of the whole countrv.
Accoruing to this "suggestion, the auriferous copper and iron pyrites
should be separated into three classes, the first containing all the coppC::'r
pyrites, to be sold to the smelting works; the second, consisting of iron
pyrites with some gangue, to be treated by the combined tenace furnace and Brii.ckner cylinder; the third, consisting of gangue or \Vallrock with more or less iron pyrites, to be sold to custom stamp-mills,
whenever it is worth enough.
A consolidation of interests, both in mining and smelting, seems to be
the most necessary step in the direction of economical and profitable
working. One of the best lodes in the country, for instance, is cursed
with a dozen companies, each requiring its own agent, its tvro shafts, its
separate pumping and. hoisting apparatus, its stamp-mill, &c., though
one agent, a tunnel and two shafts would have sufficed. for all the works
thus far, and for some time to come. This most important reform must
be the work of time. The principal difficulties lie in the inflated nominal capital and enormoLlS past expenditures of the companies, the aesire
of each to get the best bargain in such a consolidation, and possib:y, tlle
inclination of employes to binder an arrangement which might throw
them out of place. T~e policy of consolidating metallurgical operations,
other than those of stamps and pans, is equally wise and necessary.
The success of Professor Hill's smelting works, and of the reduction
works of Steward. an<l of Huepeden & Co., at Georgetown, are illnstra~on&
.
Professor Hill's works.-These works are located half a mile below
Black Hawk, on Clear Creek, and have been in operation about two
years. They are owned by an eastern company and superintended by
Professor N. P. Hill, formerly of Brown University, to whose excellent
business management their success is largely due. Professor Hill employs a skillful German metallurgist to manage the technical operations.
The wol'ks consist of two reverberatories for roasting and two for smelting, together with roast-heaps in the open air. There is also a tcrraee
furnace, which has never been used. The process employed is prelilninary roastiug in heaps and in furnaces, and s11;bsequent smelting to
matte, wllich is then shipped to Swansea, England, for further treatment. The copper in the matte pays the cost of transportation and iJnal
extraction. The roasting furnaces have three hearths each, arrauged in
"' This calculation is made with gold at 1:10 to 135. A fall in the price of gol1l decreases the currency values but not necessarily the mill fees, wages, &c., at least not
immediately.
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stair-form, and holding separate charges. The two roast seven to eight
tons in 24 hours. The common rfwerberatories for smelting· reeei ve each
a charge of two tons roasted ore, partly fr~nn the roast-heaps and partly
from the reverberatories, every eight or ten hours. The resulting matte
contains forty per cent. of eopper. The lump ore is roasted in heaps for
six or eight weeks, and then crushed with rollers, and mixed with the
ores roasted in the reverberatories. The latter are mainly tailings, and
are of course in finely pulverized form when purchaseu. For ores are
so mixed for smelting as to tlux themselves; this being necessaTy on
account of the lack of lime or other fluxes in the neighl>orhoo<l. The
theory of the process is that a portion of the sulphur being removed by
the preliminary roasting, sufficient remains to form a matte, while the
oxiUe or iron and earthy material constitute a slag. The poorer tailings, which are purchased by the works, do not pay :for treatment; but
they are necessary to mix with the others. The following was the scale
of prices last autumn. I am informed that special barg·ains are sometimes made more favorable to the miners; and it is my impression that
this scale Las been advanced as a whole within tlle last few months; but
I have no definite reports on tlle sul>ject, antl can only say that Professor
Hill would probably be willing at any time to gi,·e more for rich ores, if
be could be assured of a stea(ly supply, insuring the uninterrupted operation C'f his furnaces. But this has been hitherto impossible. None
of the mines are in such a condition of steady productiveness as to make
:fixed contracts for tho delivery of first-class ore. Indeeu, the ore thus
far sold to these works does not constitute more than one per cent. of
the amount worked in stamp-mills. The scale is as follows:
For ore containing per tonIs paid, of the value2 ounces gold. _____ .. __ .. _.. ___ . ______ . ____ .. __ . __ . _____ :tO per cent.
3 ounces gold-----_ -----. ----- _-- . ----- - _.- _. _.. ____ ____ 30 per cent.
4 ounces gold .. _. - _. __ . - _-. __ . __ . _____ . ___________ . _____ 40 per ceut.
& ounces gold_- _____ -- . - - - - - _-. _ . _.. - . - _. __ .. ___ . _____ . 45 per cent.
6 ounces gold .. _____________________ . ___________ . ___ ____ 50 per cent.

For silver, seventy-five cents per ounce is paid, after deducting as many
ounces of silver as there are per cent. of copper in the ore. For copper
$2 for each per cent., deducting one-half per cent. from the amount indicated by wet assay. No account is taken of quantities less than one
ounce of silver, one per cent. of copper, or one-quarter ounce of gold.
The above rates are in coin.
It is understood that Professor Hill will before long enlarge his works,
so as to treat hiR mattes upon the spot. This can probably be done with
profit by using chamber acid, manufacture(} from the sulphurous fumes
of the roasting process, and by shipping the copper to market. Possibly
the terrace furnace may play an irnport.ant part in this modification of
the present -system.
The stamp-mills.-The general subject of stamp.mills is discussed in
another part of this report. A few particulars will be here given as to
the type of mills usual in Colorado. Tllese are simple in construction,
and generally well built, so far as solidity and convenience of construction are concerned, but not always calculated in proportions to correspond with tlle requirements of the process employed and the particular
ore treaterl. Iron stems, collars, heads and shoes, are universally employed. The weight of the stamp varies from 400 to 800 pound~, a preference being shown for the heavier weights; or rather, these l>eing at
present the most common.* The usual fall is 10 to 14 inches, and
"Engineers traveling in Colorado have too often confounded the use of a particular
apparatus or pattern with a preference fur it. The fact is, there are few mills in Colo·
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the aYerage number of blows 25 to 30 per minute. Many batteries,
however, are run as slow as 19 per minute, and some at 15. The
secret of this extraordinarily low speed is probably a desire to catch as
mtwh gold as possible in the battery, and to avoid swift currents on the
copper plates. Yet, these objects could be better attained by means
which would not so directly interfere with the efficiency of the stamp. batteries. The stamps play in cast-iron mortars upon movable di€s.
There is a sort of superstition among American mill men in favor of these
loose dies, instead of the solid single die-plate of the Germans, which can
be turned when worn, and eYen when worn out, is worth, in proportion
to its weight, just as much as at first. The mortar-boxes contain amalgamated copper plates before and behind the stamps. The screens are
of punched copper or Russia iron, or of wire. Before the batteries are
the tables carrying· the copper plates and blankets. These are generally
inclined about 12°; but they are not adjustable. Increasing the width ·
and diminishing the inclination of these tables would permit the svvifter
running of the stamps, aud obviate many objections urged against that
plan. At present rates of speed, a battery of five stamps will crush only
half a ton of pyritic ore, or three-quarters of a ton of surface quartz per
stamp, in 24 hours.
The tables* are lined with amalgamated copper plates, which are prepared generaJly by washing the copper plates (after they are fastened
on the table) with a strong solution of cyanide of potassium until a bright
surface is obtained, and then rubbing on mercury, the tables then being
covered with a mixture of lime and sal-ammoniac until used. The operation of rubbing ou mercury is repeated several times. On first running over ore, a large amount of the gold is taken up aud remains permanently on the plates, gold amalgam readily settling fast on solid bodies.
Below the copper plates are laiu the blankets for catchiug the amalgam
which is carried over the tables. The mass which passes the blankets
is either lost, or collected in tanks and huddled or washed iu a rather
primitive manner.
About two-thirds of the gold obtained is found on the copper plates
which are inside the mortars. The amalgam is obtained b;y scraping
the pla,tes witlt rubber scrapers, after which more mercury is thrown on
the plates. The tables are cleared once in 12 or once in ~4 hours. The
blankets are washed in tanks usually about every half hour. The blanket
tailings thus obtained are generally amalgamated in pans, the Bartola
being the favorite.
It is impossible to state accurately what percentage of the gold is lost
in milling, as few assa,ys are made either of the crude ore or of the tailings; but that a very large amount is lost, cannot be doubted, and this
' loss probably varies from 30 to 70 per cent., accoruing to the nature of
the ore. None of the silver is saved, except a small quantity, which,
being obtained in the gold, merely diminishes the value of the latter
metal.
There are some variations from the above in some of the mills. For
instance, in one case the ore from the battery is passed over a shaking
rado (or anywhere else) which would not be altered in some particulars if their proprietors had them to build over again. They wisely make the best of whatever machinery clmnce, or former owners, or tempting auctions have endowed them with. The
j·oung stuuent, in making notes of such establishments, would do well, fi·ankly to ask
the superintendents this question: "'Vhat would yon change, if you bad this to do
again ~" The answer, if honestly and intemgently given, would contain the best gift
that experience can bestow upon science.
*This descript,ion is partly taken from the columns of the Engineering and :Miuing
Jo'.ll'nal, in the letters of the correspondent before mentioned.
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table of the Keith pattern, i.e., with a bottom of corrugated plates. The
mass from the tables passes into Cornish buddies for concentration, and
is then amalgamated in Bartola pans. This method, however, does not
seem to work particularly well, and mill men generally seem inclined to
stick to the stamps and stationary tables. Attempts to work over the
tailings from the mills are now beginning to be made, and thus undoubtedly much precious metal will be saved, some of the tailings being quite
rich. Among other experiments at the Black Hawk mill, the Rittinger
percussion table is being tried. In t.his case much doubt as to the sncces~ of t,be table bad been expressed by spectators, but the machine,
when I savv it, had not had a fair trial, the experimenter not baviug tile
time to give the requisite amount of attention. The table has been a
decided suceess in Europe for certain classes of ores.
An article published lately in the Central City Register defends the
stamp-mills against the charges of expertt; from Ualifornia and the East.
The writer says :
Wbile we recognize a certain value in every improvement, and. intend. always to give
tbe right hand of fellowship to every process introduced in which there is a prohn uility
of success, we bold to continuing our present modes for general use until uemonstration
in our own country and upon our own ores proves that a different mode will make
more net money. 'rbat many of our older mills are inefficient and need rebuilding is
past all doubt, but as this process is constantly going on, and as the new mills ueing
erected are, almost without exception, pnt up in a good, substantial manner by persons
thoroughly versed in the milling of our ores, we hope there will be no further changes
in the fashion than such as are suggested b;v practical experience upon our own gronud.
vVe often hear how milling is done in California and Nevada, as if their modes must
necessarily produce the same results here. First and last, we have had a host of Pacific coast men here to instruct us; and formerly each corning man was hailed as
another Moses to lead us out of the wilderness. Tb,e mode of pan-amalgamation, as ·
practiced by Mr. HitciJens, is highly spoken of by gentlemen from Clear Creek Conut;y,
and we trust that his success will at least partially compensate for the useless expenditures heretofore. Others of our citizens, not practical mill men, have argne:l
for years that we should increase the speed of our stamps to GO or 70 drops per
minute, because they have done so in California. In offering this advice th0y llan1
assumed. two things: first. that our ores and the condition of the gold in them were
practically similar to those of California; and secondly, that all of our own ores are
alike in their composition and in the condition of the gold i'n them. Both of tlwse
assumptions are untrue. All the evidence goes to show that, as a rnle, the ores of
Colorado eontain more sulphurets than those of California, and that the gold in the
former is more finely subdivided than in the latter. Whoever leaves these facts out of
the question argues from false premises. From the nniversal experience of mill men,
it may be confidently asserted that no given number of drops per minute can or onght
to be adopted for all of our ores. Every experienced mill man knows that with soft,
decomposed ore: whether surface or otherwise, and where the gold is very tine antl the
ore hartl or soft, a slow rate of motion is necessary to do the best work. It is equally
well understood that a fast motion is necessar.Y for the best work where the ore is hard
and the gold is coarse. Experiments at the Kip & Buell mill, on Bobtail ore, show<·cl
that as the number of drops per minute was increased from 30 to 60 there \Yas a
marked improvement in the yield per cord, as well as an increase of the amonnt
erushed, while. another mill running upon the same ore diminished its yield while
running at a slower rate each successive week. On the other hand, the ore from
Stalker's claims on the California yields an onnce per cord more nuder the heavy
stamps of the Black Hawk Company's mill, running lG drops per minute, than it
will under the lighter ones, running ~~2 drops per minute. Running at tiO or 70
per minute, it is donbtfnl if it would pay for crushing. The first expo.rimeut
proved that Bobtail ore shoulLl be rnn ou high motion, and the other exmuple that
Stalker's California does better on slow motion. Simply this and nothing; more, unless
by inference that there is a wide difference in the ore or in the condition of the gold
in the ore from two. deep mines, t1nd that a corresponding difference is necessary in
this mode of treatment. Is anybody who attempts to instruct t.he community so
ignorant as to demand that a mill running on soft surface ore or dirt should run 60
or 70 drops a minute f Every man of any experience knows that such t1 motio:.1 0:1
such ore would convert t1 battery into a steam churn. He wouhl do better to slnice
his dirt at once. We do not wish to be understood. as opposing high mtJt,ion when it
can be employed without diminishing the yield, but we arc confident that the greatest
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obstacle to a general increase of speed lies in the fineness of the gold in our ores, and,
recognizing this, the men who furnish the ore to our custom mills demand a slow mte
of motion. It has been attempted of late to nmke a point against our mills on the
ground of leaky batteries. On this point we have the testimony of a machinist whose
business it is to repair and build mills. It is his opinion that not one battery in six
leaks at all. But supposing that half of them do, which snppoRition must satisfy the
most greedy grumbler, the loss of gold by this means is ordinarily but a trifle as compared with the whole loss. This is universal experience, as has been proved scores of
times, by provid!ng a receptacle for the leakage and afterward carefully panning it
down. Of course there are some exceptions, as bas been proved by large " clean-nps"
around old mills. But the leakiest mill we ever saw was one of six stamps that had
saved $60,000 in gold. It required about the amount of a pair of blankets to calk up
around the housing, and yet after its removal an expert in the business was called to
know what he would give for the clean-up around the battery sill, ancT after a half
day's examination he said that $100 might be got out, but it would cost $150 to get it.
So much for the catchword of leaky batteries. They are growing less and less every
month, and that by simply doing the work better without adding to the height and
expense of the mortars. One going into the Black Ha,wk mill and seeing the water on
the floor next to the batteries might think they leaked, hut if he will take the tronble
to examine the five mortars that have jnst been removed to give place to others with
lighter stamps he will see that those five have not leaked a drop. A leak between the
batteries and the tables is much more common than around the housing, but only in
1·are instances-none that we know of at this time-amounts to anything wortll mentioning. Our opinion is that a thousand times as much gold is lost by irregular feeding as by leakage. Whoever will invent a cheap adjustable self-feeder will be a benefactor. It is a libel on onr country to assert that we are '·following a fashion
blindly." We are simply holding fast to the methods that are the best for us, nnd
adding such improvements as are tried and found valuable. During the past year a
large number of new mills have been put up, not by stupid: inexperienced men, but
by those who have been taught both by failure and success, and men who know ho\\T
to squeeze as many net dollars out of a load of rock as their would-be instructors.
Many improvements have been adopted, among which are the planing of the mortars
• wherever a joint is to be made with wood, the introduction of adjnstable guides, and the
adoption of the double-faced collar. New methods of concentrating tailings have been
adopted, and, if found successful, will be generally used. We see no disposition
among our mill men to be self-opinionated or old-fogyish. Experience has tanght
them to hasten very slowly in taking the advice of those whose experience has been
in another field, and they are right. It is not a radical change in our modes or machinery that is wanting for om increased and permanent prosperity so much as the
careful and economical use of 'i'lhat we already have, and a more general adoption of
improvements that have been tried here.

There is one other direction in which we may perhaps look for useful
inventions to render the treatment of auriferous pyritic ores of medium
grade both cheaper and more effective. I refer to the new deyelopment
of pan amalgamation with the jurlicious and adequate use of chemicals.
The practice hitherto bas generally been to add chemicals in such proportions as to have no real chemical action on the whole mass of pulp.
The Empire mill in Grass Valley, California, now employs a pan process for sulphurets, which is asserted to be far clwaper than chlorination, and almost equally effective. The capabilities of the pan amalgamation are certainly not yet fully appreciated ; and the experience of
the Janin Brothers with the sulphuret of silver slimes at Virginia OiLy,
Nevada, together with these reports from California, lead me to anticipate some decided ad vance in that direction. In the increasing scarcity
of fuel, it must be borne in mind that all mechanical processes which
can be carried on by water, or even wind-power, have a special claim to
consideration. As the treatment of sulphurets in Colorado has always
been an economical rather than a metallurgical problem, I will add that
small pans, in my opinion, though they may answer · all theoretical requirements, will take too much power and do too little work to solve the
practical question successfully.
The latest advices I have received from Gilpin County give the number of mills and stamps running at the end of November 1869, as shown
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1n the following table. It was then confidently expected that all these
mills would continue operations during the wil1ter:

..,;...o:>...

'+-<
0

Mills.

~w
<l>P,

~s
;::10:::

~10
Barrett & Co ..................... .
Potter & Hawley ................ .,.
Clayton's ....................•.....
Sulliv:m·s ................ ------- .. .
"Whitcomb's ...........•............
La Crosse .........•.•.•....... . ....
Mnlh·y & Abbey .................. .
Wuodlmry ......................... .
New York ......................... .
Consolidated Gregory ............. .
Black Hawk ....................... .
ll'iupatrick's ...................... .
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Rocl'Y :Mountain Gold Company ....
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12
12
12
25
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8
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Holbrook ................. ___ ..... .
Fullerton's ....................... .
I Star .............................. .
Tomlinson ........................ .
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Smith & Parmelee ................ .
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Illinois ........................... .

Leavenworth ..................... .
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13
15
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12
8
15
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25
12
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~~~

~~~

~:;::! ...

66
10
14
9~

10
14
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5
12
18
36
6
14
12
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The totals of these figures are : Mills,' 29; stamps, 624 ; cords of ore
crushed per week, 421. Estimating seven tons to a cord, we have 2,947
tons of ore crushed per week. It must be noted, howeyer, that a few
mills are not em braced within this list; the number being six, if I am
correctly informed. This would make the whole number of mills running thirty-five, while the number of stamps and the amount of ore
crushed per week would also be somewhat increased. Probably 700
stamps and 3,250 tons of ore per week ·would be a fair statement of what
is being done. This is the winter basis, and does not include the mills
which rnn during the summer, and are now shut down for the winter.
In N eYada City alone this amounts to 60 stamps.
The average amount of ore crushed per week to the stamp is 4194 tons,
or ~1 of a ton per day to the stamp. The heaviest stamps in usc~
weigh 850 pounds, drop 15 times per minute, and crush an average
to the stamp of 3/6 tons per week. The lightest stamps used weigh
400 pounds, drop 30 times per minute, and crush au average to the
stamp of 4j tous per week. Stamps weighing 450 pounds, dropping
30 times per minute, crush 4~ tons to the stamp per week; dropping
32 times per minute, crush 4-H- tons to the stamp per week. The
highPst speed of stamps weighing 500 poull(lS is 40 drops per minute, and the amount of ore crushed is ±190 tons to the stamp per week.
The lowest speed of 500-pouud stamps is 24 drops per minute, and
the amount of ore crushed is 4! tons to the stamp per w~ek. The
average speed of eight mills running 500-pound stamps is 31 drops
per minute; the highest speed of 550-pound stamps is 40 drops per
minute, crushing au average of 10 225 tons to the stamp per week.
The lowest speed of 550-pound stamps is 30 drops per minute, crushing in one mill5! tons per week to the stamp, and in another 5-(1 tons
per week to the stamp. It will be noticed that the heaviest stamps,
running at the lowest rate of speed of J5 drops per minute, crush
only 3-(6 tons to the stamp per week, while the average stamps, weighing 55U pounds, and dropping 40 times per minute, crush 10j,. tons
to the stamp per week. This gives a difference in favor of the 1fghter
stamps and faster drop of 7 4 b0 tons per week to the stamp.
Among; the large companies working are the Smith & Parmelee,
Briggs, Black Hawk, and Consolidated Gregory. The Ophir, Grinnel,
Rocky Mountain, Seusenderfer, Narragansett, and a number of com-
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parries on the Bobtail are shut down, Among the really successful
mines are the Ca.Iifornia and U. P.R., which are, and have beeu, ~'ield
ing their owners large profits. As they are priyate and personal enterprises it is exceedingly difficult to get any figures for publication. The
celebrated Coaler lode is probably not surpassed in Colorado as a paying silver mine. Its total yield this season has been about $66,000. Of
this amonnt $16,000 were realized fi:·om forty tons of ore, at an average
of $400 per ton.
The average price for crushing ore is $30 per cord. The supply of
ore during the past summer has been about equal to the demands
of the mills, and is probably now in excess. The shutting down
of so many of the Nevada mills necessitates the hauling of a good
deal of ore from lodes in that vicinity to Black Hawk for crm;hing.
This is attended with an expense which cuts down the profits to a very
small percentage. The late operations at the Briggs mill ought to be
mentioned ·here, as they throw much light on the relative merits of heavy
stamps with slow motion and light ones run at high speed. They had
heen taking out their old stamps and are putting in new ones. Twentyfi,Te were in operation, and twenty-five more were expected to run in
a few weeks. 'l'he mill formerly contained 50 stamps, weighing 650
pounds, and dropping 22 times per minute. With this mill they crushed
36 cords, or 252 tons, per week. The 25 new stamps, weighing 550
pounds each and dropping 40 times per minute, are doing the same
work as by the old 50, and with aU the 50 new ones in operation the
capacity of the mill will doubtless be doubled.

CHAPTER LIII.
CLEAR CREEK COUNTY AND THE SILVER MINES.

The first mines in this county were discovered as early as 1859, and
both gulch and lode mining were quite brisk at Idaho City, Mill City,
and Empire. All the lodes fouud during that time were gold-bearing,
and some of t.b e Idaho aud Empire gold lodes are worked at present to
good advantage. Near Georgetown several lodes were discmTered at
the sa.me time; and though every one has since turned out to be a silver-bearing vein, all were first worked for gold. A small stamp mill
was erected in 1863: and, aecording to trustworthy statements, sluicing
on the Griffith lode paid well. In sinking down on these lodes, the
amount of gold in the ore rapidly decreased, and at present tllere is
hardly a traee of it left. Quite recently a lode bas been found between
Empire and Mill City, near the forks of Clear Creek, the surface ore of
which contains five ounces of gold besides about $200 in silver per ton.
Strangely euough, tlle ore f!·om this lode shows very little copper or
iron pyrites, while, as far as my knowledge goes, all the other lodes
carried a good deal of one or the other, or both, of these minerals.
Nearly all the lodes discovered around Georgetown (called at that
time Elizabethtown) during the first two or three years were bought up
by eastern capitalists; several stock companies were formed, but, like
too many of their predecessors in Colorado mines, they did not accomplish anytlling. In this, as in t,lte other counties, large ~urns were paid
for undeveloped property ; many tons of worthless machmery were sent
out; large mill-buildings were erected before the mines were able to
supply them; and the whole was managed by agents, generally incompe-
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tent and without experience in the business. Only one of these companies
is at present in a healthy and thriving condition. This one confined
operations exclusively to the development of what was thought to be its
best property. Not having wasted money foolishly, it had the means
to erect., of late, large dressing works, managed by a competent superintendent, and its operations are now in a promising condition.
The :first prospecting for silver ore was done in 1864 by Messrs. Steele,
Huff, and Layton, from Empire, and the discovery of the Belmont lode,
on J\icClellan Mountain 1 was the immediate result. Several assays made
of the surface rock yielded several hundred d9llars per ton; and 2.75
tons worked by Garrot.t, Martine & Co., in the fall of 1867, yielded $619 34
in coin. At present the company is putting up one of William Bruckner's cylinders; a poor streak, however; bas been met with in the mine.
During the next two years there was a perfect rush to the silver mines
from an the other counties, and a large number of good lodes were discovered on nearly every hill around Georgetown. Several smelting concerns were erected during that time, none of whicll, however, were able
to beneficiate the ore to ad,Tantage. In 1867, the active development of
some of the prominent lodes was commeneed, and work has been carried
on since that time, at the Equator, Terrible, Baker, Brown, Coin, Clift,
Griffith, and some others of less importance. The work being, however,
.at most exclusively confined to sinking shafts and driving tunnels, the
whole amount of ore mined, up to April1, 1869, does not exceed 1,100
tons, which, at the lowest estimate, yielded $250,000 in coin. At present some of the lodes are in tolerably-good shape for working, and very
likely the amount of ore mined this year will be four or five times as
large as the whole production heretofore. As to the constant call of the
newspapers for more and larger reduction works, I must, however,
remark, that there is no present reason for such a demand. According
to my judgment it is an utter impossibility for the mines to keep even
those works in full supply which are finished, or will be so in a Yery
short time. Until June, 1869, every one of the three small milliS at
Georgetown lay idle frequently, and during the finest part of the season
Mr. Stewart was afraid of being forced to stop for lack of ore.
Leaving the large dressing-works of the Wilson & Oass Uo., which
claim a capacity of 60 tons per diem, entirely out of consideration, the
following amount of ore is needed to keep aU the reduction works iu
supply:
Georgetown Silver Smelting Company's works _____ . ___________ . _. ___ 3 tons per day.
L. Huepeden & Co.'s amalgamating works ..... ______________________ 8 tons per day.
Stewart's amalgamating and smelting works. _________________ . _____ 8 tons per day.
Brown Silver Mining Company's smelting works ______________ . ______ 5 tons per day.
Baker Silver Mining Company's amalgamating works. ___ . _____ . _____ 12 tons per day.
Pine Silver Mining Company's amalgamating works. __________ . _____ 4 tons per day.

This gives a total of 40 tons per day, or counting 300 working days,
12,000 tons a year. However strong the people's faith may be in the
productiveness of the silver mines, there is not at present the least possibility of supplying half that amount. In fact, my boldest expectations will be surpassed if 5,000 tons of good ore are furnished by the
mines. Whoever bas seen extensive and well-developed lodes and is
acquainted with the production of such, must know that only a limited
number of workmen can be profitably employed in a lode, tlle development of which has been accomplished only to a certain degree. In order
to steadily increase · the ore production of a mine, it is not enough to
start a couple of new stopes; the main object must always be to keep
opening the ground ahead, so that there shall be always ore enough in
H . Ex. D oe. 207--24
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sight to maintain a steady and continuous production. The quantity of
ore extracted. from a mine reasonably ought to be in direct proportion to
the quantity of ore in the reserves; and as there are at this time only
half a dozen lodes in and about Georgetown which might be called even
partially developed, it is utterly absurd to expect 12,000 tons to be extracted the ensuing year, without endangering the continuous delivery
of ores for the following years.
Near the surface, almost all the Colorado silver lodes are more or less
decomposed; atmospheric influences, combined with the action of the surface water, having gradually converted the sulphurets of lead, iron, and
copper into oxides, sulphates, and carbonates. These being wholly or
partly washed away, ha,Te left the quartz porous and more or less colored by oxide of iron or carbonate of copper. When opened to some
depth, the lodes become galena-bearing, carrying at the same time a
larger or sm~ller amount of zinc blende. Both the galena and the
blende appear to increase with depth. They decidedly predominate in
most of the deepest mines. The zinc blende, especially the dark brown
variety, is often very rich in silver. In the Brown, Coin, and Terrible,
it always forms a prominent part of those streaks · in which ruby a11d
brittle silver occur most abundantly. Several pieces from other lodes
on Brown and McClellan Mountains, in which, even with a strong mag·nifying glass, not a particle of silver ore could be discovered, yielded
nevertheless, by assay, from one-half to three and one-half per cent. of
silver. Being generally so rich, of course, it must not be separatetl fro:n
the galena, and thus it forms in almost every good lode an addition to
the lead ore, quite disagreeable, as far as reduction is concerned. Its
presence is especially obnoxious during roasting. According to Plattner, the zinc blende may, during the operation, cause a loss of silver
which may amount to 60 per cent., and in most cases is at least from 5
to 15 per cent. The ores produced by the mines at present may be
divided into two classes, surface and galena ores. This distinction, of
course, is not and cannot be expected to be an exact one ; it is ie.:possible to draw a strict line between the two classes, as there is a good
deal of ore which might be equally well ranked with either.
The surface ores generally contain, besides more or less zinc blende,
a little decomposed galena and sulphuret of silver; and very often
the zinc-blende is also decomposed. With increasing depth the amount
of galena and zinc-blende gradually increases also, until at a depth not
exceeding one. hundred feet they decidedly predominate. In a few
instances the decomposition reaches eveu further down; while, on the:
other hand, many lodes on Brown, Sherman, and McClellan Mountains
showed a strong vein of solid galena and zinc blende, or .zinc blen<le
alone, at the very surface. Wherever the latter 'vas the case, the zincblende was worth $200 per ton and upward.
The amount of silver in the ores varies, of course, considerably, those
consisting chiefly of fine-grained galena and black zinc-blende being
usually very rich, while pure, coarse-grained galena nearly always proves
to contain but little silver. The average value of 633 tons of amalgamating ores, worked by Garrott, 1\<Iartine & Co., and Huepeden, Wolters
& Co., was $126 48 coin per ton; the smelting ores from the Terrible,
Brown, Coin, and Equator will, however, very likely yield above $350
coin per ton.
In order to show how far the development in . the best lodes has
advanced, I give a few sketches of the most prominent ones. I have,
of course, selecte(l those on which the most work has been done; and
it is but right to say here, that besides these lodes, there are perhaps
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ten times as many more, which look quite as promising as did any of
the veins described, at the sa.me stage of deYelopment. There are, in
fact, several hundred out-crops around Georgetown, which, so far a:s
they have been opmted, seem to belong to excellent lodes.

THE EQUATOR LODE.- Scale 100 feet to the inch.
The shallow shaft-is tho discovery, east of which the lode strikes north 49° east, whilf' west. of the
discovery the strike is south 54° 30' west. Depth of main shaft, 20{i feet; of the main lc,-el, 100 fpet;
distance between main shaft and air shaft, 115 feet. Depth cf No.2, 120 feet. G, G, are nnr1l'r-hmltl
stopes in the bottom of the main level. The level is drawn in its original position. W est of the tli:;·
covery 120 feet, there is a shaft called No. 1 west, and 50 feet deep, and east of shaft ~o. ~ there i:;
anotb'er shaft at a distance of about 115 feet, and ~0 feet deep. Both from this anrl from shaft Xo. 2
there are short levels running westward, eaeh 25 or 30 feet long. The level from Xo. 2 is CO feet, anrl
that in the easternmost shaft 30 feet below the surface.

In this lode, as well as in all the other ones, stoping has but jusb
been commenced; and the quantity of ore tal\:e.n out was almost exclusively obtained by sinking and drilling. The Equator lode produce(l
up to August 20, 1869, 300 tons of ore, yieldin-g about $02,000 in
currency.
The hoisting is done by steam at the main shaft.

• THE TERRffiLE LODE.-Scale 200 feet to tho inch.
Conrso of the lode, north 620 cast. Dip vertical to a depth of EO feet, thence to Jlrescnt depth
north. .A, air-shaft, 78 feet; D, discovery-shaft, 50 feet. .A 28 feet higher than D.

ljO

The mine has produced 175 tons of ore, yielding $813,000 coin, or <1t
the rate of $485 71 per ton. .A. large amount of secon<l and third-claBs
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ore is on hand, worth, respectively, $:300 and $70 per ton. A tunnel is
now being driven, intended to strike the lode at a depth of 235 feet in
the discovery shaft; the point of intersection is 350 feet from the mouth
of the tunnel; 120 feet have been completed by the use of the Burleigh
rock drill.

A
THE BROWN LODE.-Scale 200 feet to the inch.
Course of the lode from discovery west , south 81° 45' west; course of the lode from discovery east ,
11orth 81° 45' east. D, discovery sl1aft, 170 feet deep. A , tunnel which inter sect s the lode at. right
angles. B is intended for an air shaft, but is not, in fact, broken through to the surface yet. It lacks
35 feet .

The lode has produced 275 tons of ore, yielding $72,000 coin, or at the
rate of $261 82 per ton. Much second-class ore is on hand. The mine
is worked from the tunnel A, through which the ore is taken out and
conveyed from the adit-mouth to the foot of the mountain by means of
cars, traveling upon a suspension wire cable, as shown below.

SttSpension t1•amway.-This ingenious arrangement is highly to be
recommended where the construction of a road-bed might be too expensh-e. This tramway of wixe rope conveys the ores from the shaft, 1,600
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• feet down a steep incline to the mill. Its construction appears from the
accompanying diagram, in which a is a stationary wire rope, one and
one-fourth inch in diameter, fastened to hea·v y frame-work, ·well
anchored at each end ; c, c, two small rollers, one fastened to the end of
the cross-beam d, for supporting the rope, and the other running on the
top of the rope, as a wheel for the car, which is suspended from two of
them, in the manner shown in the diagram; e, heavy wronght iron,
bolted to d, and terminating in the axle of c; j, the car; g, a piece of
gas-pipe to hold the rollers apart. At h, a small wire rope, not shown
in the drawing, pulls the car up and lets it down. There are two liues
of stationary ropes, each constituting a track. The tightening of the
two ropes is effected by means of heavy rollers at the lower end of the
tramway, around which they are wound, and which are turned with
hand-spikes. The full car coming down on one track pulls the empty
one up on the other. Contrary to the expectations of many engineers,
it has worked so far very well. The annoyance caused by water gathering on the wire cables and freezing there in the winter has not, I am
informed, proved serious; and, on the whole, the system must be con·
sidered a success.

q
:J l•

L.":::.:------~

THE GRU'FITH LODE.-Scalo ;;!00 feet to tho inch.
A, air-shaft; B, main-shaft; D, discovery shaft. Course of the lode, northeast and southwest.

Fifteen tons of surface ore yielded $1,152 93 coin. The main shaft,
as far as sunk, has demonstrated the existence of an extensive body of
ore of an average wiuth of twenty inches. At least 350 tons of firstclass ore have been obtaineu by sinking that shaft. Three hundred feet
west are owned by the What Cheer Mining Company; 300 feet east, by
the V\rilson & Cass Gold ]\fining Company.
The product of ore of the Baker mine has been nearly 300 tons; about
70 tons, mostly surface ore, have been worked by amalgamation, and 4
tons by smelting, yielding together $5,500 in coin. Above 200 tons of
good ore are on hand, which very likely will ;yield from $120 to $130
per ton.
The ore is con\.reyed from the lower tunnel, about 700 feet down the
hill, on an elevated tramway. For what reason the second tunnel has

37 4

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

been driven and the lowest shaft sunk in the place indicated, I am unable to say.

THE

BAKER

MlNE.-Scale 60 feet to tho inch.

Conrsc very near northeast and southwest. Dip about 40° north. Tho discovery is at tho mouth of.
the upper tunu el. There is some ground worked out on the surface above it; B is the ground stoped out.

The Clift _Dode courses northeast and southwest, and has been developed by a discovery shaft 105 feet deep and a drift tunnel175 feet long,
cutting the shaft 115 feet from the tunnel mouth at a depth of 40 feet.
Product of ore, 70 tons, yielding $8,500 in currency, or $121 43 per
ton.
1 he Astm· Lode courses very nearly east and west. The discovery
shaft is 130 feet deep; 1,200 feet east of discovery shaft there is another
shaft furnishing the same kind of ore. Surface ground worked out to a
depth of about six feet for a distance of 150 feet, has produced 45 tons
of ore, yielding $7,500, = $166 67, coin, per ton.
.
1

PROCESSES OF TREATJ\iENT.

The varying character of the ores necessarily involves the application of different processes in order to beneficiate each kind to the best
ad vantage. All those ores containing mucll galena must be treated by
smelting; those containing little galena with more or less zinc-blende,
and the so-called surface ores, will be worked most economically by barrel amalgamation ; and the poor .sulphuret ores will afford abundant
material for raw amalgamation in Hepburn's or Wheeler's paris. I
shall call these different kinds of ore, in the order above given, first,
second, and third-class ores. There is but very little of the first-class
mined, as only a few lodes produce ore with more than 20 per cent. of
galena, the rest being zinc blcnde, gangue, and usually a little iron
pyrites; more than 50 per cent. of all the ore reduced belongs to the
second, and perhaps from 30 to 35 per cent. to the third class.
Owing especially to the scarcity of good galena ores, all the attempts
at smelting, with only one exception, have been metallurgical or financial failures. In some instances, this result was due to the management
of the smelting operations by persons who seem to have believed that
nothing was necessary to accomplish a success in that direction except
common sense, fire- brick, ore, and 'vood. The results proved, of course,
that a thorough knowledge of chemistry and metallurgy, combined with
practical skill and· experience, are indispensable. The exception above
alluded to is the case of the smelting works of the Brown Silver :M:ining
Company, which have succeeded thus far in paying the stockholders a
dividend of one per cent. per month. The present manager of those works
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bas gathered experience in former attempts,_which were made on Baker
ore, and resulted unsuccessfully. At the Brown works, skillful men are
employed for smelting and cupelling, and exceedingly rich ore is delivered
at the works from the mine. By buying galena ores in Central and
Nevada, and mixing them with the ores from the Brown and Coin, which
contain comparatively little galena but much black zinc bleude, one of
the main mistakes which were made in the former smelting operations
with Baker ore is wholly avoided. These latter ores contain less than
10 per cent. of lead, and smelting them without even a previous roasting was necessarily a failure.
Another attempt, made in the winter of 1867 and 1868, by Schirmer &
Bruckner, was also a success, at least in regard to the metallurgical
results obtained. These were highly satisfactory. In eyery campaign
except the last one, more than 95 per cent. of the contents of the ore in
precious metal were obtained. During the unsuccessful campaign they
tried to smelt Terrible ore, containing only 20 per cent. of lead.
In a financial point of view, however, they failed entirely, owing to
s:.w eral adverse circumstances. They leased thP, Georgetown Silver
Smelting Company's works on very unfavorable conditions for the six
"·inter months. At this time of the year ores are extremely scarce,
and the consequence was that they were rur;ming not much over onethird of the time. Furthermore, they built a new smelting furnace,
which, according to contract, became the property of the company
after the expiration of the lease without any compensation. Though
the expense of building it did not exceed $1,500, even that amount
is a heavy investment, if it has to be paid back from the earnings of
small works in six months. The furnace itself, used witll the best results
by Mr. Bruckner in South America, and resembling very much the socalled Kiistel's furnace, worked admirably, and must be highly recommended, as a comparatively large quantity of ore (from three to four
tons) may be treated by it daily with a small amount of fuel. Another
source of constant trouble and expense to them was the turbine which
furnished the motive power for the fan-blower. The water could not
be kept running, and finally an engine had to be substituted. With
so many unfavorable circumstances surrounding them, it is not astonish-'
ing that they failed. If they had been able to secure a full supply of
good galena ore a substantial succ-2ss would undoubtedly have been
achieved. Under the circumstances, they have at least satisfactorily
demonstrated that the galena ores of the Territory can be made to yield
from 95 to 100 per cent. of the fire-assay by skillful handling.
Several trials with Scotch hearths, made by Professors Dibbin, Stowell, Kane, and some others, also failed entirely. In some instances
the lead positively refu!Sed to make its appearance until, by the assistance of a colored man who had worked in the lead mines of Virginia,
the ore was made to reluctantly give up some of its leau, though not
euough eo encourage further work.
In order to smelt the galena ores of this vicinity profitably, they
ought first to be roasted carefully at a gradually increasing heat until
they just begin to sinter. If the ore does not contain any quartz, about
10 per cent. of quartz should be added. By roasting in this way a great
deal of the galena is converted into sulphate and oxide of lead, both of
which will be converted into metallic lead and sulphurous acid in contact with the undecomposed galena. A comparatively small amount of
iron, averaging fl·om 5 to 10 per cent. according to the smaller or larger
percentage of galena in the ore, will thus be needed in smelting~. If
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possible, the galena pi'eseut should not be less than 50 per cent. After
roasting, the ore, mixed with the necessary amount of iron and lime or
fluor spar; should ·be ·smelted in a reverberatory furnace like that employed by Schirmer & Bruckner, or in a shaft furnace from 12 to 16 feet
high.
.
Haw amalgamation has been tried, both in Black Hawk and in Georgetown, Blatchley's pans being used for the purpose. The results are said
to have been very unsatisfactory, espeeially in Black Hawk. It is, however, certain that there is a good deal of ore which can be treated quite
successfully, and most economically, by raw amalgamation, though at
present this class is too poor to pay for the high rates of mining·, hauling,
and materials. The hauling of the ores from the mines is especially a
heavy item.· As yet, roads have been built · only to three lodes, the
Equator, Terrible, and Baker; three-quarters of all the ore has to be
packed down the hills on mules, and this in\TOlves an average expense
per ton of ore of from $10 to $15, according to the more or less favorable location of the mine. As soon as this state of affairs is somewhat
modified by the construction of good, substantial roads, and a reduction
in the prices of mining and milling, all the low-grade ores will, perhaps,
be treated with advantage to the owners by raw amalgamation. This
will considerably increase the bullion product.
By far the greatest part of all the ores produced is treated by roasting with salt, and subsequent amalgamation. For this branch of business there exist four reduction works, one of which, belonging to the
Pine Silver Mining Compan,y, is not yet quite completed. Two of them,
the German Reduction vVorks, owned by L. Huepe«.len & Company, and
the Baker Silver Mining Company's .works, ~rnploy Bruckner's revolving roasting cylinders for roasting and Freiberg barrels for ctmalgamatiug; the Pine Silver Mining Company have one of the cylinders, and I
think a Hepburn pan. Mr. Stewart roasts in reverberatory furnaces and
amalgamates in Blatchley's pans. 'l'he o~jeet in roasting the silver ore
with salt is, to convert all the different combinations of silver into chloride, which will readily amalgamate. The highest degree of perfection
. in this kind of roasting has been attained in Colorado by William
BrUckner's revolving cylinder, by which the ore is easily cbloridized as
bigh as 95 per cent., n.ud, when particular attention is paid, from 97 to
98 per cent. can be attained. lYioreover, it consumes very little fuel,
(three-quarters of a cord in twenty-four hours,) and ores containing not
too much galena are worked to the best advantag-e with only 5 per cent. of
salt, if their contents in silver do not exceed $120 per ton. The late success of Mr. Stetefeldt's furnace at Reno, Nevada, may, however, eventually supersede this furnace in Colorado, as it has an immensely larger
capacity than BrUckner's, while the perfection and economy in the roasting: is beyond any doubt.
The BrUckner cylinder and process are fully described in auotherp;1rt
of this r.eport, and I give here only some additional facts relating to the
·cost of construction and working expenses.
The cost of one of these furnaces, (without royalty,) including founclation, rollers, fire-box, dust-chamber, and stack, varies according to local
circumstances, from $3;500 to $3,000. Three of them put up together
will cost from ~6,500 to $7,500. The average capacity may be safely
called four tons per diem. A short time ago the German Reduction
Works treated in one cylinder as much as 30 tons in six days. Four
tons are roasted with three-fourths of a cord of wood ; the ore is easily
chl(Jridized as high as ninety-five per cent., and one man is amply suf-
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ficient to run three furnaces. The average daily cost of roasting ore
in Colorado, if three cylinders are worked, is as follows :
Wood for three cylinders, 2! cords, at $5 ........................... __ ...·.. _.
Tw·o roasters, at $4 each .. ___ .............. _........... _... ____ ........ _.. . .
Cleaning of furnaces and dust chambers onceaweek,.one man at$3 50 forfotu
hours' work ... __ .................... _.... ___ .... __ .... _........... _. . . . .
Oil, &c .. ------··-·······-····-·· .......... ···-·· .... ____ ·----· .... ··-·-·.
Wear ::mu tear, at 20 per cent. of $7,500 .. _........ _..... _..... __ .... __ ......

$11 25
8 00

Total ..... ___ ... ____ ... ___ . _.. _ .. __ .... _.... -·- ..... ___ .. ____ ... __ .. .

25 92

1 17
50
5 00

Dividing by twelve, (the number of tons worked in three cylinders in
a day,) we obtain $2 1G, certainly a very small cost for roasting one ton.
Formerly it was believed that only ores containing very little galena
and zinc blende could be treated to advantage in this furnace, but
owing to several alteratwns made in the manner of working by Huepeden, \Volters & Co., and another improvement by the inventor, almost
any kind of ore is treated successfully and profitably. During the
winter of 1868-'GD, the German !{,eduction vVorks were lying idle about
half the time for want of ore; and in order to keep the establishment
going as much as possible, they had to take any kind of ore they could
get. At that time they worked the hearth from the smelting furnaces,
which must certainly be considered as very bad material for chloridizing
roasting. The results obtained were, however, only very little inferior
to the average; and the roasting itself was performed in nearly the
same time.
The advantages offered by this furnace as compared with a reverberatory furnace, are the following: 1. Tile capacity is larger; 2. It neeJs
less fuel; 3. The ore is roasted uniformly; 4. No stirring of the ore by
hand is required ; 5. Less repairing of the apparatus is required.
Much benefit to the silver mbws may be expected from the large
dressing works, recently erected by l\1 r. Kurb~ for the Wilson & Cass
Gold J\Iining Company, in the most approved European style. They
started operations early in the fall, and everything worked very well. If
they are able to k~ep the works .in full supply, they will doubtless have a
perfect success in every respect. The capacity, however, being as much
as 60 tons per day, I fear the supply will be ver,Y short for some time
to come. In that case the work will perhaps not derive much profit
this year. The main thing for which tho miners have to thank these
works, is a material reduction of the mill fees. By puhlishiug a list of
prices, according to which they intend to buy ores, they reduced mill
fees from $60 to $45 per ton, in order to get their share of the ores. The
other reduction works, of course, had to follow snit; and if only the
prices for hauling and packing were reduced in the same proportion
$60-ore could be made to pay a handsome profit to the miner. A further
reduction of mill fees is likely to occur whenever the supply of ores gets
more limited. :b"'or more than a year this reduction of mill fet's has been
constantly called for as absolutely necessary in order to make the mines
pay and the county prosper. This being done, now it becomes the duty
of the miners and mine owners to do their share of the work also. They
ought to do all in their power to get their mines into such a shape as
produee constantly and uniformly a supply of ore on tile strength of
which larg·e works can ue erected, which could and would work cheapathan small ones. If all tho present works only were kept in full supply, whieh \Yill require about 100 tons per day, a rapid change to the
better in the condition of Colorado wight confidently be expected, sillce
the silver mines would theuproduce at least $~,500,000 instead of about

to
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$200,000 of bullion; this would elevate the depressed business interests;
expenses would be lower, and mining would be a legitimate business.
Under the present circumstances the silver mines hardly produce bullion enough to pay for the immediate necessities of the population ;
and so long as such is the case a country cannot possibly accumulate
wealth.

.

OTHER COUN1'IES.

The silver mines of Summit County have not been developed to any
extent; they are mostly strong, galena-bearing veins. Silver ores proper,
especially brittle silver and ruby silver, are also found; a piece of the
latter kind weighing seven pounds was taken from the Anglo-Norman
lode. From a couple of hundred assays made by different parties, the
probable average value of the galena ores is indicated to be about $100
per ton. It must be borne iu mind, however, that the value of ores cannot reliably be ascertained for a whole vein by assays made of pieces.
A great hinderance to the development of the lodes in this county, and
the beneficiation of the ores, has been the enormous cost of transportation. At present, however, (September, 1869,) a wagon road is buiWing
from Georgetown to the Snake River mines~ which will be completed·
within a few weeks ; and doubtless the improved facilities for communication will reduce prices in every respect.
The other bullion-producing counties are Lake, Park, and Boulder.
Lake County ranks first, as the gulches there yield, even now, a satisfactory amount of placer gold ; they average from $5 to $10 per hand
daily. Boulder just begins to rise from her sleep'; work is commenced
on the princi1Jalmines; and as they are paying just as well as they used
to do before they passed into the hands of eastern companies, there is
every reason to believe that with the increased activity of the population, and the advantage of having inexhaustible beds of excellent lignite, Boulder County will flourish again within a short time. The same
will undoubtedly be the case in the other counties, but not being able
to visit any of the mining counties, except Gilpin an<J- Clear Creek, in
person, I abstain from giving any statements in regard to them. I do
not hesitate, however, to say that, judging by what trustworthy information I have about them, their mines and other resources seem second
to none in the Territory. They are laboring as yet under disadvantages
which are almost entirely removed in the counties of Gilpin and Clear
Creek, and some time will be required to develop their resources.
BOULDER AND JEFFERSON COALS.

These counties are remarkable for the occurrence of large beds of
lignite, which is pronounced by Professor Hayden to be superior to any
found in the West, which, in all probability, will be found to a considerable extent stretching from north to south along the eastern declivity
of the Hocky Mountains. Only at two points, however, in Colorado, are
the beds well opened: at Bellemonte and Coal Creek. From the first
· place more than 50 t.ons per day are t&ken, and sold in Denver at from
$10 to $12 per ton. Eleven different beds have been so far exposed,
with layers of drab clay and sandstone between them. The coal obtained resembles anthracite very much in its outside appearance, but
burns with a strong yellowish-white flame, gives little soot, and from
two to three per cent. ashes of a reddish-yellow color. It leaves no
clinker, and produces no more corrosive effects on stoves, grates, and
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steam boilers, than dry wood. It can, therefore, be used to great advantage for generating steam and smelting ores.
Two analyses made by Dr. Torrey, of New York, gave the following
results:
No.1.

No.2.

Water ..... --- .......... -- ...... - .. - .•....•...... -............. _. __ 12.00
Volatile matter ...................... - ............ ___ . _____ . __ . ___ _ 2G.OO
Fixed carbon.-- ___ -- ...... __ ... --. ---. ___ . ---. __ ... _... __ . _. _____ _ 59.20
Ashes ......... _. . . .. __ .. ____ .. ____ . . . ________________ . ___________ _ 2.80

20.00
19.30
58.70
2.00

100.00

100.00

The value of these beds of lignite is greatly enhanced by the simuJtaneous occurrence of fire-clay and iron ore. The former, found in
layers from three to :ti ve feet thick between the different strata of coal,
is of a grayish blue color, burns almost white. and compares favorably
with the well-known standard clays of Europe. It has been used with
the best success in the manufacture of muffles and scorifiers for assaying,
and being equal to this severe test, it may be pronounced sufficiently
refractory for all purposes. The iron ore occurs scattered over the sur-·
face, all the way from South Boulder to Coal Creek. .At a depth not
exceeding five feet, masses of a thousand pounds have been found in
the sand, and though no defined bed has yet been discovered, the great
quantity of superficial boulders gives ground for hope that such a deposit exists. The ore found is probably a weathered spherosiderhe,
now appearing as a limonite, containing from fifty to sixty per cent. of
iron. Besides the iron it contains alumina, silica, and some manganese,
and needs only very litt-le lime as flu~ to yield an excellent pig-iron.
The importance of these coal and iron beds for the whole region west
of the :Missouri river cannot be overestimated. Professor Hayden, in
his report on the lignites of the West, says: " Indications of large deposits of iroi1 ore have been found in many other localities along the
line of the Pacific railroads, and if the mineral fuel which is found h~re
in such great abundance can be made useful for smelting purposes, these
lignites and iron ore beds will exert the same kind of influence over the
progress of the great West that Pennsylvania exerts over aU the contiguous States. vVben we reflect that we have fi'om 10,000 to 20,000 square
miles of mineral fuel in the center of a region where, for a radius of
GOO to 1,000 miles in every direction, there is little or no fuel either on or
beneath the surface, the future value of these deposits cannot be o\·ere~timated."

Recently some trials have been made in Golden City to coke this
coal, which are said to have given the most satisfactory results.
In the South Park extensive salt springs occur, and large works have
been erected there, in 1866, by Rollins, Hall & Lane. The salt produced
is said to be very pure; but owing to some cause, which I could not learn,
it contains from 13 to 14 per cent. of water.* The principal drawback to
the success of this enterprise, however, is the fact that the company are
unable to work so cheaply as to exclude the competition of eastern
salt; and at present all the reduction works, so far as I know, get their
supply of salt from the East.
"" This presence of moisture in the salt indicates, perhaps, a less pnrity than has been
claimed for the product. Is it not due to the presence of other chlorides, more hygroscopic than the chloride of sodium '-R. W. R.

SECTION IX.-NEW MEXICO.
CHAPTER LIV.
GENERAL GEOGRAPHICAL AND GEOLOGICAL SKETCH.

In their course through the north western and western Territories the
Rocky Mo~tains form an almost continuous chain of great altitude.
Entering the northern boundary of the United States, in latitude 490
north and 113o 52' longitude west of Greenwich, they follow a general
northwestern and southeastern course through Montana, Wyoming,
and a small part of Colorado. Here they deflect suddenly, at about
latitude 400 north and longitude lOGO west, and, turning to the south,
enter New Mexico between the 37th and 38th parallel, divided into two
ranges, the eastern one of which is formed by high, lofty peaks and
continuous ridges of great height, which terminate abruptly a few miles
north of ~anta Fe. The western arm consists of many detached mountains of less height, with low passes between them. This branch is
called, in New :Mexico, the Sierra Madre, and is the connecting link
between the high mountains of the north and the equally lofty Sierra
:Madre of the republic of :l\Iexico. . In the northern Territories the dividjng line of waters flowing to the Atlantic and Pacific Oceans follows the
highest and most continuous chain of the Rocky Mountains, but in San
Luis Park, Southern Colorado, and in New Mexico, the lower western
range forms the watershed.
This peculiar formation of the great mountain chain in New Mexico,
its inconsiderable height compared with that of its continuations to the
north and south, and the great number of still lower passes, undoubtedly point out the Territory as the most natural thoroughfare between
the East and West; especially so, as in these southern latitudes the
absence of deep snows in the winter presents an additional ad vantage
for railroad lines.
On the eastern slope of the eastern arm of the Rocky Mountains,
south of latitude 37°, rise the head-waters of the Red River, the Vermejo,
Ponil, Cimarron,* Ocate, Coyote, Lapello, and Moro Rivers, all affluents
of the Canadian; and the Pecos, one of the principal tributaries of the
Rio Grande. On the "-estern slope of the same chain the Costilla,
Colorado, or Red River, the Arroyo Hondo, Rio del Pueblo or Embudo,
Chimayo, Pojnate, and Rio Santa Fe, all flowing into the Rio Grande
westerly, have their origin. It is a fact little known, but very interesting, that the Pojuate and Santa Fe, :flowing west, and the Pecos, :flowsouth-southeast into the Rio Grande, all head in the same lake in the
mountains, about fifteen miles northeast of Santa Fe.
As mentioned above, the eastern range of the Rocky Mountains terminates abruptly north of Santa Fe. .A high and wide plateau extends
from here south ward, between the Pecos and Rio Grande. The monot* On some maps there are two streams laid clown-the Cimarron a,nu the Cimmaron.
The latter forms the headwaters of the Reel fork of the Arkansas River. The former,
h ere alluded to is one of the tributaries of the C:tnacli::m River, and so of the Arkansas.
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ony of the landscape is interrupted by several isolated and low mountain chains of short extent, the Cerillos, Old and New Placer, Sandia,
Manzano, Organ, White ahd Sacramento Mountains, which can hardly
be called a continuation· of the Rocky Mountains. Most of them are
composed mainly of s.venitic rockR, which, during their upheaval, broke
through palaeozoic sandstones and carboniferous limestones. ThAse
latter are found generally on the flanks of the ridges, but sometimes also
on their top. Both the syenites and carboniferous limestones are traversed by mineral lodes. Dykes of porphyry are frequently met with
near the lines of intersection, and have either caus~='d much disturbance
· in the stratification or metamorphosis of the adjoining rocks. Between
and surrounding these mountains is the high plateau of New Mexico,
almost level, and mainly underlain by tertiary and lowe~ cretaceous
rocks. The sandstone forms frequently table mountains, (mesas,) and
contains in many localities beds of lignite and bituminous coal, two to
five feet thick, alternating with la.yers of iron ore, fire-clay, and shales.
The latter are frequently filled with large fossil leaves. Wherever
eruptions and overflows of porphyry have acted upon the formations
containing coal the latter has be~u completely metamorphosed into a
beautiful anthracite of excellent quality. This anthracite is proved to
be of the same age as the lignites, by the fossils contained in the shales
overlying both in the same succession. Variegated marls and beds of
gypsum are exposed in many localities on this plateau. It is evident,
therefore, that the larger portion of New Mexico has, in former ages,
been a part of that large tertiary sea, which extended through nearly
the whole section of the North American continent west of the Missouri,
and forms now the eastern and western slopes of the Rocky Mountains.
The many isolated mountains and short ranges in the Territory of
New Mexico undoubtedly were as many islands in tlJ.at sea, before that
part of the continent reached its present elevation.
Another characteristic feature of the geology of New Mexico are the
extensive layers of lava, spread in several localities horizontally on top
of the sandstone strata. A very large area is covered by them, for instance, between the Raton Mountains and the Canadian River. The
craters of now extinguished ·volcanoes are found in many parts of the
Territory.
Not less interesting are the great number of deep canons of many of
the rivers and creeks in New Mexico. In the northern part of the '.rerritory, for .i nstance, the canon of the Rio Grande, west of Taos, is over
1,000 feet deep, with walls perpendicular; the canon of the Ocate cuts
through a mountain; it is so narrow that it cannot be seen until the
traveler stands at the very brink of the precipice, and frequently tb,e
river appears · to run up hill. A correspondent writes, "It seems to be
unlikely that these deep canons could have been formed by gradual
erosion from the surface alone, and it is quite natural in this country,
where subterranean rivers are yet of frequent occurrence, to think of
these as one of the causes of these abnormally deep cuts. 'rhc subsequent breaking down of the overlying strata and the gradual washing
out of the loose detritus would appear to be a more reasonable explanation of the phenomenon." I must decline, however, to accede to this
hypothesis.
·
West of the Rio Grande del Norte, which traverses New Mexico from
north to south, the same formations are met with as in the eastern part
of the Territory. The principal mountaius here are the SantTnan Mountains, between the Conejos and Chama Rivers, aftluents of the Rio
Grande, and the Rio Blanco, one of the tributaries of the San Juan, an
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affluent of the Rio Colorado of Arizona; further south, near the 35th
parallel, the Sierra 1\ladre ·proper, which consists of several isolated
mountain chaius, with low passes between them. Zuni Pass and Navajo Pass are the most prominent. The projected line of the Kansas
Pacific railroad passes through the latter at an altitude of 7,177 feet
aboye the sea. From Zuni Pass the Sierra Madre extends in a southeastern direction toward the Rio Grande Del Norte. Here the l\iadalena Mountains are situated. Another chain passes thence to the west,
culminating in the Sierra Blanco near the boundary line, in Arizona
Territory. Still further south the Pinos Altos and the unapproachable
Burros Mountains interrupt the monotony of the tertiary plains. Between the Rio Puerco and the H.io Grande west of Santa Fe are the
Jemez, and still further west the Nacimiento l\iountains ; north of
them, tlwse of the Tierra Amarilla an<l Abiquiu. All of them are known
to be fllle<l with minerals, but in most of them prospecting has not been
carried on sufficiently to permit of gi Ying details in this connection iu
my present report.
Tile climate of New l\iexico is mild and very healthy, the sky as clear
as that of Italy, and the air transparent and pure. In fact, the very
act of breathing in this country makes existence in it a pleasure. The
soil is fertile wherever water for irrigation is at hand. Most of the
plains are covered with a very nutntious grass, (grama grass;) l>ut
some of them are waterless, dry deserts, so that artesian wells will haYe
to be resorted to for a supply of water. The mountains are covered with
pine, cedar, oak, &c., and, together with the flowery meadows in the
valleys, present a very pleasing scenery to the eye.

CHAPTER LV.
THE MORENO GOLD FIELDS.

The total product of gold of this Territory for the year from July 1,
1868, to July 1, 1869, is, according to the best informed sources, $500,000,
coin value. There was no silver protluced during the year, with the exception of the small quantity which occurred allo;yed whh gold. Although there are rich silver mines in the Territory, which have been
worked by the Spaniards and Mexicans during the past centuries, all of
them lie idb at present, for reasons which will be given in another part
of this report.
The increase over the gold product of last year is mainly due to the
discoverJ- and development of the new mines on the headwaters of the
Cimarron H.iver, a branch of the Canadian, (not the so-called dry Cimmaron, which empties directly into the Arkansas.) These mines are situate under 36C? 30' latitude and 1050 longitude from Greenwich, aroun(l
Baldy Mountain, a high peak in the H.ocky Mountains, on Ute Creek
and l\foreno River, both of which are affluents of the Cimarron. The
Ute Creek mines lie about seventeen miles from the town of Cimarron,
(Maxwell's Ranch;) · Elizabethtown, the principal mining town of l\foreno district, is situate about twenty·seven miles west of the town of Cimarron, and thirty-five miles northeast of Taos. According to l\Ir. M.
Bloomfield's measurement, Baldy Mountain is 12,908 feet high.
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The three principq,l mining districts organized in this region are:
1. Ute Creek district on tlle east side;
2. Willow Creek district on the south side ; and
3. Elizabethtown on the west side of Baldy Mountain.
U1.'E CREEK DISTRICT.

The Aztec jjfine is situate between Ute Creek and the Pofiil River, in
a range of silicious slate, which extends in an eastern direction from the
foot of Baldy Mountain. It was discovered in the spring of 1868, by
tllree miners, Lynch, Dogherty, and Fosle,y. These men, while prospecting at tlle base of the range, found some ''float" quartz, rich in gold,
which they traced to a'' slide" forming a depression of the surface partly
filled with decomposeu vein matter. This material yielded as high a~
two and three dollars to the pan, (about twenty pounds of H dirt" or auriferous gravel.) On this" slide" they worked for a while and finally found
the lode higher up and nearly on top of the hill, at a point where the
present main shaft is located. Two thousand feet east and one thousand
feet west of this shaft are owned by the company-L. B. Maxwell
owning seven-twelfths, .T. Dold one-sixth, Colonel .Bergman one-twelfth.
Shelby one-twelfth, and Lynch one-twelfth.
The shaft sunk on the property is ten by seven feet in the clear, and
100 feet deep. It follows the dip of the lode for about 90 feet at an
angle of 75° northeast. At a depth of about 35 feet two drifts have
been run into the lode in opposite directions, one bearing north 41 o
west, the other south 36° east. The drift toward the west is 120 feet, and
that toward the east 110 feet long. The dip of the vein near the end
of the latter drift is 650 northeast; its width in these openings is variable from a few inches to four feet. To within 90 feet from the surface
both strike and dip of the lode are remarkably regular, but below that
depth the dip changes very snduenly from 75° to nearly horizontal, and
the bearing, which in the upper part of the shaft was north 560 west~
turns apparently to north 71° west. It must be remarked, however,
that correct observations are very difficult in a labyrintll of drifts, tlle
planning and working of which certainly surpasses any irregularity
which the lode itself may present to the eyes of men not used to mining
on veins and una.b le to explain to themselves such disturbances, as in
older mining countries are perfectly understood.
In this case a second vein, in places very rich and three and one-half
feet wide, joins the lode. This is the true cause of the variation in strike
anu dip above spoken of. But, under these circumstances, it may lJe
confidently expected that the irregularity appearing so great to inexperienced eyes, will be proved to be of little import by future developments. Although the strike of the lode may remain a different one
from that found above, the former dip of the vein iR very likely to appear again a little lower down. Some more iron and copper pyrites will
undoulJtedly make their appearance, and lean st.reaks may occur; but
nevertheless, if the lode is worked aceording to a regular system, and·
especially if particular attention is paid to the constant development of
new ore lJodies in such a manner that sufficient reserves are always on
hand for a steady supply of the mill, the vein will undoubtedly desen-e
to be called an uncommonly rich one.
Tl.te quartz of the Aztec contains, like nearly all the gold ores of that
region, a large proportion of peroxide of iron, which gives it a brown
color, similar to that of the Colorado surface ores. This ingredient is
undoubtedly the product of the decomposition of iron pyrites. Some
H. Ex. Doc. 207--25
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decomposed feldspar, quartz in crystals, and occasionall;r a little carbonate and sulphate of copper, are also present. A seam of copper pyrites
is found in the bottom of the shaft. The slate, thin layers of which occur in the lode, is often stained green by copper salts and contains free
gold. So far all the gold is found to be perfectly free from any coating,
generally finer than common gunpowder, and on an average much smaller
in size than that found in the gulch claims below the lode. vVire gold is
met with occasionally.
The Aztee mill is owned by the same parties who own the mine. It
is situate on Ute Creek, in a well-watered and heavily-timbered region,
and, according to measurements made by Mr. Bloomfield, 10,790 feet
above the sea. A tramway 1,675 feet long has been constructed to
carry the ore from the mine to the mill. The latter contains 15
stamps, was built by the Eagle foundery at Chicago, and cost, including
freight, $8,000. The stamps weigh 425 pounds each, and drop at the
rate of 33 times per minute. They are propelled by a twelve horsepower stationary engine. Nearly an the gold is amalgamated in the
battery-box and a very small proportion only is taken from the amalgamated copper plates. A" clean-up" is generally made every other day,
and the plates are washed with a solution of cyanide of potassium.
The strained amalgam yields by retorting about half its weight in gold
of ver.v good quality. A lot of retorted gold from this mill, sent to the
United States assay office at New York, assayed .835i in gold and .159
in silver; another lot fi·om the same mill, weighing 266.80 ounces, assayed .841 in gold, and .152 in silver; coin value $4,G13 43; currency
value $6,282 17, less $6 38 taxes=$6,275 79 net. Five men are employed in this mill, and one of the owners is the superintendent. Eighteen
to twenty men are working in the mine, and keep four drills running in
the day-time and two at night. Wood costs $2 35 per cord at the mill.
From $2 to $2 50 and board is paid to the men; hoard is $1 per day.
Lumber delivered at the mill costs $30, and mining timbers $15 per
thousand feet. Freight from Sheridan, the terminus of the Kansas
Pacific railroad, to the mines costs two and a half cents per pound, aud
from St. Louis five and a half cents.
The mill commenced crushing rock October 29, 1869. Colonel Bergman has kindly furnished me with an account of the work done ; the
yield of gold bullion is taken from the books of the Aztec Company :
October, 1868, to ..dpril, 1869.
Working days.

October _____ . _________ - . - - . _- - - - - - - - - - - - - . - - - - - - - -- - - - - 3
November ____ . ______ . __ . _____ . ______ . __ - ___ -- _- _- _. _- .. 14
December _____ . ____________ __- - - - -- - - - - - - - - - - . - - - - - - -- - 6

No. tons crushed.

~~~~~~i~:
~ ~ ~ ~ ~: ~ ~:::: ~ ~: ~ ~: -_-_-_-_-_:::::::: ~ ~: ~ ~ ~ ~ ~ ~ ~:: ~:: ~~
March and ApriL___ __________________ . ____ . ______ _____ 16

20
140
90
200
200
200

Total _________________ • __. __ . _____ . ___________ . __ 71

850

•Which yielded 1,678 oz. 7 clwt. 13 grains of gold. This, sold at $22 currency per oz .,
amolmtecl to $36,823 50.
April 12 to July 1, 1869.
Oz. dwt. g-rs.

April 13, cleaned up _____ . _________ .. _- _-. _-- __ . ____ ·___ . _. _. ____ .. _ ____ 58 16 12
Aprll 14, cleaned up ________ __ . _____ . ___ . ____ . ______ . ____ . ______ _______ 76 17 6
April17,
UP------·-·---·---·-----------·----·----·-----··---···
April 21, cle:tnecl
cleaned up
_____ . _______________________________ . _. _________ . _ 230
47 12
May 4, cleaned np. __________ . _________ .. __ . ________ . _. __ . _____ . _______ 27 14 12
May 4, cleaned up .. _. _.. _.... _. ___ . _. __ .. ______ . __ •.•..•• _... __.. __ .. _ 248 5 12
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Oz. dwt. grs.

May 7, cleaned up ............................................ . ........
Mv y 8, cleaned up.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
May 20, cleaned up ............. ___ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
May 26, cleaned up...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
June 2, cleaned up ............ _... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
June 3, cleaned up ....................................................
June 3, cleaned up ........... _. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
June 3, cleaned up ............ _........... _..... . . . . . . . . . . . . . . . . . . . . . . .
June 4, cleaned up.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
June7, cleaned up ....................................................
June 10, cleaned up ...................................................
June 10, cleaned up...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
June20, cleaned up ...................................................
June 23, cleaned up ..........................................•........
June 27, cleaned np. . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .

111
327
681
92
95
132
132
23
216
45
13
210
151
116
97

7
1
1
15
5
11
19
19
9
10
10•
11
2
17
7

3,003 14

12

12
12
12
12
12
12
12
17
17
7
6

Sold at $22 currency per oz., $66,081 67.
Number of working days, 64; number of tons crushed, 960.
Average yield of ore, $68 83 currency.

Recapitulation,
Yield.

Tons.
October 29, 1868, to April 12, 1869 .. .... .. ......... . ............ .
.April12, 1869, to.Tuly1, 1869 --- --------···-··-----------······-

850
960

Total ... . ... . .. . _....... _.... _.. . __ . .. ___ _. ___ ... _....... .

1, 810

Value.

Ozs. dwt. g1·s.
1, 678 7
3, 003 14

I 4, G82

1

13
6

$36, 923 50
66, 081 G7

19

103, 005 17

Average yield per ton of ore, $56 90 currency.
During the month of May, 1869, the mill was run for one week on very rich ore,
which yielded at the rate of $3,000 per day.

Yield of Aztec rnill from July 1 to August 4, 1869.
Oz. dwt. grs.

July 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
July 10...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
July 10 _..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
July 12 ......... -- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .
July 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .
July 26...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .
August 1 .............................................................
August 4 .......... _... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

157
18
53
103
88
140
103
86

8
7
4
11
12
1G
8
16

0
0
0
12
12
19
12
18

The above statistics speak exceedingly well for the richness of the
mine.
The Big Jacko or JJ-iontezuma lode was discovered lately by a miner
called Big· Jack, between Ute Creek and Black Horse gulch, within half
a mile of the Aztec mill. It is reported to be even richer than the
Aztec. L. B. Maxwell, the owner of the grant, is the principal shareholder in this claim, which is 3,000 feet long. He is putting up a 30stamp mill, 15 of which will be in operation by the eud of October,
1869. The lode has been traced for about one mile. The discovery
shaft is 50 and another shaft 40 feet deep. A tunnel, running on the
lode, has been commenced, which is intended to strike the discovery
shaft at a depth of 300 feet. About 600 tons of ore have been extracted.
Two test-runs at the Aztec mi1l have given a result of $75 per ton, and
the balance of the ore iF; expected to yield fully as high.
Considerable excitement prevails on account of this new discovery,
and Colonel vVatts, who has seen it, calls it the best lode in America.
And indeed, if it does all it is expected to do, viz., if it is able to
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supply regularly a 30 stamp mill with ore containing $75 gold per
ton, it may well be called not alone the best lode in Am eric::.,, but in the
world ; especially if we consider that the cost of working the mine should
be comparatively low, while the gold occurs in a free state, so that
the cheapest of all processes, the common stamp mill process, can be
profitably employed.
The cost of extracting and milling one ton in Ute district is estimated
at $10 to $20, according to the size of ore bodies met with, and to more
or less skill and economy in the management. This is higher than it
should be.
Considerable prospecting bas been done during this year on tbe ridges
near the Poiiil River, north of Ute Creek, and many leads were discovered. The fo1lowing are a few of them: The Swansea lead, shaft 20 feet
,deep; U1e Gates lead, shaft sunk 13 feet. The ore of both is said to
yield a fair prospect in the pan. The Frenchman's lead is situate between the Swansea and Gates. The Stone~vall le?d is reported to be
encased by a hanging wall of granite and a foot-wall of slate. A · shaft
28 feet deep is sunk high up on the hill; one 10 feet deep lower down
on the slope. The Chico lead is a two-inch crevice, which is said to
prospect well. A shaft has been sunk on it to a depth of 25 feet.
The gulches on the east ~ide of Baldy l\iountaiu, though prospected
very little so far, are all sn,id to contain gold. On tlw Poiiil, piles of
stones are found, said to be the remains of ancient washings by the
Spaniards and Mexicans. The part of Ute Creek between the Aztec
mill and :Mr. Maxwell's house has been most thoroughly explored. Immediately below the Aztec mill some very coarse gold has been found.
A specimen now in Mr. Brueckner's collection contains so much wiregold in a brown ferruginous mass, that of the whole weight of one ounce
four-fifths are gold. It bas undoubtedly been washed down with the
detritus from the Aztec lode. A $40 nugget was taken out on July 30,
1860. Most of the metal taken np on Ute Creek so far is leaf-gold, all
of which is very coarse. The finer kind, of which the ore of the Aztec
contains a great deal, has probably been deposited further down the
gulch, where the grade is less steep. The gold washed out now is so
coarse that the use of quicksilver in the flumes could be entirely dispensed with. lVIachinery for hydraulic washings bas been put up in two
localities-near the Aztec mill an d near Mr. Maxwell's house, several
miles below the mill. Out of one of these claims $1,700 were t aken in
six weeks. The highest yield taken out of any gnlch claim on Ute Creek
in one week was $700. The gold does not occnr everywhere in the
gulch, but is ratl;ler "spotted." Thirty-five men in all are working in
these claims. At the hydraulic works near Maxwell's house the bedrock, which consists of siliceous slate, lies from 10 to 30 feet deep.· L.
B. Maxwell, who owns the claim, employs six men at a time, and two
hose supplied with about 150 inches of water, miner's measurement.
The sluices are provided with log riffles. One foot of cement immediately on the bed-rock is exceedingly rich in gold.
It appears to be the opinion of the miners generally that the gulches
on the east side of Baldy Mountain (Ute district) are not as rich as
those on the west side, (Moreno district,) but that the lodes in the
former are better on account of the greater regularity of the country
rock.
WILLOW CREEK DISTRICT.

A man by the name of Kelley discovered gold in Willow Gulch in
October, 1866. The secret was kept pretty well during the winter, but
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enough leaked out to cause some excitement; and when Arthur and
Bronson came out in May, 1867, to follow up Kelley's discovery, they
found a party· of miners already at work in Michigan Gulch, where they
bad discovered gold near the present site of Elizabethtown. Arthur.& Co.
prospected during that season in Willow Gulch, took out 14 ounces of
gold, and concluded to work on a larger scale. For that purpose they
secured for themselves the water of Bear and Willow Gulches. Their
mining property consists of one hill claim of 1,600 feet, 600 of 'vhich
they bought of L. B. Maxwell for $1,500, and 1,600 feet of ground on
"\Villow Ureek. The claims were opened, ditches a1_1d a reservoir dug,
and houses built at an expense of about $14,000. Operations were commenced in April, 1868, and by November 20 of the same year the company had taken out about 400 ounces of gold, worth $8,000 currency,
when the inclemency of the weather stopped their operations. . They
commenced work again April 3, 1869, and by July 1 of the same year
they had taken out 327 ounces, 10 pennyweights, 22 grains. The gold
was very fine, as will be seen by the following two memoranda of bullion shipped by Arthur & Co. to the United States branch mint at Denver for assay.
It should be remarked here that bullion shipped from New Mexico
and Wyoming to Denver banking-houses for assay at th\e mint is generally credited to Colorado Territory.
·
Memorandttm of gold bullion deposited at the branch mint of the United States at Den?:er,
Colorado, the 9th day of July, 1869, by First National Bank, Denver.
WEIGHT.

t::O

Description of
bullion.

~

<l)

~
<l)

14

.s
<l)

RETURNED TO DEPOSI'rOR.

ASSAY.

t:i>

:§

a5

~

03

~

p

Gold.

Silver.

>
<l)

~

'0

,<:l

~

00

<l)

bl)

;.;

a5

,..;

"'2
>

.a

p

~

,<:l

"'

~

~

<l)

~

c.!:l
~
~
~
- -- - - - - - - - - - - - - - - -Ounces. Ounces.
~

No. 622 . ........... .

14.79

13.67

892!

104

$254 05

$0, 641

$253 41

:Bar returned ; No. . ............... _. ___ ....... ___ . _________ .. __ . _. ___ . ______ . _. .
635 ; ounces 13. 58.
Change ............. ----·-··-------------------------------··· .......... ----------

a5

b.O

~

>=<
~

,<:l

0
--

$252 37

$1 04

252 37 ...... .
104 -- ----253 41 ..... --

No. 623. ______ .. . . __

76. 32

72. 04

881

116

1, 322 79

3 31

1, 319 48

1, 319 30

18

:Bar returned ; No. __ . __ ... . _. _........................ _. . . . . . . . . . . . . . . . . . . . . . . . . 1, 319 30 ...... .
636 ; ounces 71. 85.
.
Change............................. . .................. . ......................... .
Ul ...... .
1, 319 48 ...... .

J'ACO:B F. S. SHIRMER,

Assayer oj Branch Mint.
:By AMOS LAUZ.

During the month of July, 1869, 136 ounces, 16 pennyweights, 11
grains were taken out by the same company. Their total product since
April 3d of the same year was, therefore, 464 ounces, worth $10,347 20
currency. This amount was taken out by 886 shifts of one man, corresponding to $11 67 per hand.
Work on the hill claim by hydraulics was commenced on the 4th May,
1869. The company have 54 feet pressure and use a 6-inch hose with
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a 1!-inch nozzle and 40 inches of water, miner's measurement. Four
men took out 33 ounces of gold in fiye weeks. Tlw gold was entirely
different from that taken from the gulch claim immediately adjoining.
It was much coarser, much finer in quality, and very rusty, so that
quicksilver would not take hold of it. Mr. Bruckner has inspected
some of the dust, and as he fouud it very rough, he came to tl1e conclusion that it could not have traveled very far from the original deposit.
Some large pieces of float quartz and indications of a lode near the reservoir, at the intersection of the slate and granite, were found by him.
The sluice boxes on this claim ar.e 200 feet long and have 10 inches f~tll
per box of 12 feet in length. At the creek claim the same party had a
tail-sluice of 1,200 feet in length with 575 feet of wing sluices. At
present they ha\e a force of eleven men at WOl'k, but in :May and June,
when water is more plentiful, seventeen men are employed. In the
month of August, dnring J\fr. Bruckner's visit, the amount of water
furnished by the creek was 100 incl1es, and by the reservoir, wllich was
allowed to fill at night for use in the day time, 70 inches, while in 1\fay
and June a full supply of 250 inches can be had. The amount of
ground worked out in the creek claim was 175 feet in length. The full
length of each claim on Willow Creek is 200 feet, and its width is determined by the width of the gulch. Hill claims are 300 feet square. In
that portion of vVillow Gulch where Arthur & Company are at work, ·
the surface of the ground falls 11 inches to every 12 feet, which is the
length of a sluice-box. As only 7 inches of fall are required per box,
4 inches are left for dumping; this circumstance facilitates operations
considerably, as no extra hands are required to shovel off the tailings
from the end. of the boxes. The drift and gravel are 13 feet deep fi·om
the surface to the bed rock ; some of the boulders are very large, but
as much as a 15-pound stone is carried through the sluices by a current
of 170 inches. It is estimated that an area of ground 10 feet long, 16
feet wide, and 13 feet deep, is worked out every day. Log riffles about
6 inches high are used in preference to common sawed riffles. The cost
of both is about the same, but the former last three times as long as the
latter, for the reason that the grain of the wood resists the friction of
the gravel much better than the fiber. In the first two boxes next to
the sluice-head, slot riffles are used. About six pounds of quicksilver
per day are distributed in all but the two last sluices at different times;
the two last serve merely to catch any quicksilver which may haYe been
washed that far by the force of the stream. On cleaning up, about 75
per cent. of the quicksilver is found in the first box, the balance is
deposited in the following boxes in quantities proportional to their distances from the sluice-head. The cost of a sluice-box, inclu<ling five
log Piffies aud two cleats, is $5.
I have given such a detailed description of the claims of Arthur &
Company because they are considered, and really are, models of wellconducted, economical, and business-like sluicing and gulch mining.
Willow Gulch is about four and a half miles long from its commencement at the western slope of Baldy Mountain to its junction with the
Moreno River; it follows a general north and south course. Above
Arthur's claim, which is situate about three-quarters of a mile above
the mouth of the gulch, the valley becomes steeper and narrower,
especially in the neighborhood of Mountain City, a town at the junction
of New Orleans Flat and Last Chance Gulch. Below Arthur's, it
widens out gradually down to the lVIoreno Valley, where Virginia City
is situate.
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A great many claims have been located both above and below
Arthur's. Above, are the following :
JJiiddleton &i Company's, rich in gold; water very scarce at present.
The Union Company's, a claim .1,600 feet long; ground 10 to 20 feet
thick has to be removed before the pay-gravel, 4-2- feet thick, is reached.
The richest part of the latter is immediately on the bed-rock, like in
most of the Moreno gulcheR. This company uses 14-inch sluices and
lias about 75 inches of water at its disposal. The gulch is narrow and
contains large stones. The fall of the surface is 15 inches in 12 feet.
The Idaho Company's. The claim is 1,000 feet long and 110 feet wide,
and falls 13 inches to every 12 feet. The suppl,y of water is 80 inches.
Dutch John's. Location 800 feet long and 200 feet wide. Amount of
water, 85 inches.
Below Arthur & Company's, the following claims are located:
The Eureka Company's. Work was commenced in May, 1868. The
bed-rock is 14 feet below the surface. Although the claim is considered
rich, very little work has been done.
Harrison &i Company's.
Pope &i Company's. B~d-rock 15 feet deep.
0. K. Company's. Bed-rock 20 feet deep.
The three last companies, though they have sunk prospecting shafts,
have not opened their claims. Below them, down to the junction of the
gulch with Moreno River, no prospecting shafts have been sunk yet.
In all the claims on Willow Creek sixty-three men were at work in
August, 1869.
The next gulch west of Willow Creek, and nearly parallel to it, is
llfe.xican Gulch. It has been prospected and found to be rich in gold,
but no ditch llaving been brought to the locality as yet, no actual mining has been done.
Baltimore Flat, south of Last Chance, empties into Mexican Gulch.
Further west, near Elizabethtown, some of the richest and most
promising gulches in the Moreno gold fields are found. Gronse Gulch,
Humbug Gulch, Last Chance Gulch, awl New Orleans Flat are the
most impprtant ones, as far as prospecting and actual work done up to
the present time indicate. Most of the ricllest claims, however, have
only been worked during a few months when the supply of water was
tolerably sufficient; now nearly all of them lie idle for want of water.
It is to be regretted that the ditch carrying water from the Red River,
an affluent of the Rio Grande. was not sufficiently perfected during last
year to furnish the much hope<l for supply. Of the 600 or 700 inches
which. were turned into the <litch at its head from one of the branches
of the Hed River, only 100 arrived at Humbug Gulch, and even this
amount was diminishiug daily on account of the enormous leakage along
the way. Much disappointment was therefore experienced by the
miners, many of whom had opened their claims and were ready for
gulcbing.
There are only tw~ ways for abating·this evil; the whole extent of the
<litch must either be puddled thoroughly with clay, of which there is a
great quantity near the head of the ditch, or the amount of water must
he increased at the head by carrying another branch of Red River to it.
The latter proposition would necessitate the construction of an additional ditch of several miles in length.
The prosperity of the Moreno gulch mines, depending largely on the
speedy completion and perfection of this ditch, it may uot be inappropriate to give here a more detailed description of it.
The length of the ditch from the Red River to Grouse Gulch is 41
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miles 10 chains. Along this distance 3 miles and 29 chains of aqueducts
and side hill flumes were necessary. The greatest distance spaune<l by
one aqueduct is 144 rods, over a valley 79 feet deep under the center; it
is situate at the divide of Red and Moreno Rivers, one of which flows
into t,b e Rio Grande, the other into the Canadian and Mississippi. At
Mill's Gulch the ditch is carried along the top of the ridge. For the
first 12~ miles its fall is 12 feet, the width at the bottom 2~, and at the
top 5~ feet by 2 feet in depth, and a slope of the back bank of one foot
in 12 inches; for the remainder of the way the fall is 4 feet per mile, the
width 4 feet in the bottom, and 7 feet at the top by two feet in depth.
For 5 miles the ditch had to be blasted through bed rock; no tunnel
was required, but several cuts 10 feet deep had to be made. The flumes
on the 12 feet grade are 42- feet wide and 30 inches deep, on the 4 feet
grade 3 feet wide by the same depth as the first mentioned. The distance between the head of the ditch and Grouse Gulch is only 11 miles.
The distance from the east to the west branch of Red River is 3f
miles. The two combined are expected to give a supply of 600 iuches
measured under a pressure of five inches. Work was commenced on
l\Iay 12, 1868 and carried on until November 1a, of the same year. A
portion of the ditch was made by contract. Four hundred and twenty
men were the highest number employed at one time. The first water
was delivered to Martin & Scott's claim in Humbug Gulch on July9, 1869.
According to Captain Davis, there was not one mile of ground along
the whole length of the ditch which would not show the color of gold
in prospecting.
The gold diggings on Red River have, however, not been opened yet;
the depth of the bed rock has only been ascertained to be very considerable. The valley is one of the most beautiful in New Mexico. Meadows covered with flowers of all colors, a clear cold stream of water full
of trout, and sombre mountain sides covered with a thick growth of
pine, remind the visitor forcibly of the mountain scenery of the Thuringian Forest.
Water mtes of the Moreno Water and Mining Company, MoTeno mines.
,;,

"-'

I

FntST WATER.

-§

SECOND WATER.

}~

Remarks.

0
0

~

30
40
50
60
70
80
1()0
150

Cost of dit()h $210,000.

Day.
$15
20
20
24
28
32
33
50

00
00
00
00
00
00
33
00

Night. 24 hours.

Day.

$10
13
13
16
18
21
22
33

$7
10
10
12
14
16
16
25

•

00
33
33
00
67
33
22
33

$25
33
33
40
46
53
55
83

00
33
3:1
00
67
33
55
33

50
00
00
00
00
00
67
00

Night.l24 hours.
$5 00
6 67
6 67
8 00
9 33
10 67
1111
16 67

$12
16
16
20
23
26
27
41

50
67
67
00
33
67
78
67

Third water according to contract.•
Water delivered under a pressure of five
inches.
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Report of watm· sold by Moreno Watm· and Mining Cornpany, dm·ing the week enc7ing
August 7, 186\:).

Name of claim.

Martin & :Fa,ulkner ..... .
Strode & Hageler .. . .... .
Strode & Hageler . ... ... .
Bugbee & Company . . . .. .
Graham & Sears ........ .
Graham & Sears .. ...... .
Bran egan Broj! ........ .
Lesperance Company ... .
LloY.d, & Clifford ........ .
Cahfornia Company ..... .
Colonel Bergman ........ .
Stracler & Company ..... .
Mitchel'! & Company .... .
Michigan Company ..... .

_s

Location.

IIumbug Gulch ...... .
Mc.NultyGnlch.......

~~g~We,~g~~~i~l~::::

~~ =

=

60 ------------

co ------ ------

Amount.

1;'1~
Z

A

-6---64 ----------- 1

1gg 1::::::
:::::: ---~-- ···2··
.. .. . . .... .. .... ..
2

Missouri Gulch.......
Missouri Gulch . . . . . . .
70
Little.NegroGulch....
50
llumbug Gulch ....... -----BigNegroGulch ...... ----llumbug Gulch...... . . . . . . .
llumbug Gulch . . . . . . . . . . . . .
Michigan Gnlch...... . . . . . .
Michigan Gulch...... . . . . . .
Michigan Gulch .............

Rates.

00

------ ------ -----_:i
50 -----4
50 -----4}
......
60
5~
3
. . . . . . 100
4 ......
.... ..
60
3~ . . . . . .
......
60
3
___ ...
60
3 ... . . .

S:i5 53
24 00
16 00

~ gg

18 ()7
13 33
10 00
10 00
Contract.
Contract.
Contract.
Contract.
. . . .. . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$333 ::;o
96 00
16 00
1

~~ ~~

37
40
10
45
60
40
28
28
20

34
00
00
00
30
O(l
CO

00
00

948 38

The level of Moreno ditch at Negro Gulch is 10,5"70 feet above tidewater; the elevation of Elizabethtown being 9,4!:)7 feet, the ditch at
Negro Gulch lies 1,073 feet above Elizabethtown. Within this differenee
of altitude a great deal of very rich ground is located, but some of the
richest lying higher up on Baldy Mountain cannot be supplied with
water fi·om this ditch. For this reason a ditch from the Poiiil River was
brought around the mountain by Mr. Maxwell at an elevation of 10,004
feet and thence to a point on New Orleans Flat, where he commenced a
reservoir. He is said to baYe already taken a large amount of gold from
his claims on Last Chance Gulch, to which the water was brought hitlwrto
from Willow Creek.
Besides the above two, several other ditches have been constructed to
furnish water to the claims situate lower down near Elizabethtown and
Spanish Bar; as, for instance, the jllichigan ditch, carrying water from
Mill's Gulch to :Michigan Gulch; Bergmann's JJforeno ditch, which brings
the water of Moreno River, and Comanche ditch, which brings it from
Comanche Creek to Spanish Bar; Carpenter's ditch, bringing water to the
reservoir in the lower part, and Pollock's ditch, carr,Ying water to the diggings at the mouth of Grouse Gulch.
Claim:; in Gr;·o~tse Gulch.- Carpenter's property consists of eight claims
of 300 feet square each, of which Tom Lothian owns five, George M.
Carpenter one and a half, John G. Schulmranu one, and Joe Bryant
one-half. The tract is situated at a point of the gulch, where it forms a
hollow, covered with meadows, between gradually sloping hills studded
with pine trees. In the open cut, in which sluice-boxes are arranged,
appears nearest to the surface a layer of earth, six fec:>t thick; next to it
are ten feet of yellow gravel with boulders of slate, granite and quartz,
of an average size of about six inches in diameter. These boulders are
very little rounded. The layers slope with the surface of the hill from
east-southeast to west-north west, and also from east to west. The bed
rock dips toward the south, and is a soft, decomposed red slate. Immediately on it lie about eight feet of pay gravel. A rich prospect of
middling coarse, rough gold was obtained fi·om fiv~ pounds of" dirt''
taken from the middle of the pay streak; the bottom showed less gold.
This company have 500 feet of hose on baud, and intend to comwence
hydraulic operations as soon as they can get a sufficient supply of water
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from the ditch company. Their present supply from their own ditch is
too smaH to carry on such works without much interruption. Their
sluice-boxes have seven inches fall to every 12 feet, and are 12 inches
wide. Slot riffles are used in the upper and block riffles in the lower
boxes. One thousand feet of flume are on hand. In their open cut,
which is eighty feet wide, they find the gold very evenly distributed,
&nd as it is very rough, they are confident that the mother lodes are
near by in the foot-hills. Work on the claim was commenced November 1, 1867. The cost of opening it was $8,000. Fifteen hundred feet
of lumber, worth $75, and 75 pounds of nails, worth $15, were used on
the claim. Since lVIay 10, 1869, the company have washed 1,700 cubic
yards of pay gravel, and have produced therefrom 142 ounces 14 pennyweights 19 grains of gold, which sold at $22 20 per ounce. , The total
number of working days was 162; sluicing 27 days. Cost of a day's
work, $2 75; board, $1 25; daily supply of water, (70 inches,) $6.
Twenty-five pounds of quicksilver, worth $37 50, were used.
.
Calhoun's claim, owned by Calhoun, Deacon and Sullivan, is 1,250
feet long, and is of a similar character to Carpenter's, which joins it below. Their pay streak, lying on a blue cement-like slate, is eight feet
thick, and contains magnetic iron sand, the" marmaje" of the J\Iexicans,
and small lumps of magnetic iron, (called "tepustete" or "la guia del oro,'')
like all the Moreno diggings, and in fact most of the best placers in the
world.
The gold is coarser than at Carpenter's, and sometimes has osmiridium adhering to it. This company is said to have taken out $6,200
worth of gold during last year, and $2,000 worth this spring, during
only five or six weeks of actual work. The gulch is 80 feet wide at this
claim, and the ground has a fall of 18 inches in every 12 feet. The
company is prepared to work by hydraulics, aud has on hand 250 feet
of seamless hemp hose, costing $1 90 per foot. They will work under a
pressure of 125 feet. Judging from their present prospects, they expect
to be able to take out $:300 worth of gold per day, as soon as they can
get enough water from the ditch.
Above Calhoun's claim Grouse Gulch gets narrower and steeper.
Along its whole length of two and one-half miles claims have been
located. The following are some of them: Mallory & Co., 1,200 feet;
Riley & Co., 600 feet ; Bergmann, 600 feet ; Ned. Pointer, 600 feet.
All of them are waiting for water from the Moreno ditch. Below Carpenter's the J\iichigan Company, Pollock, and others, have claims.
The latter is taking out a comparatively large amount of gold every
week. Below his claim the ground has not fall enough to permit successful sluicing; seYeral men working with a "long tom," however,
made good wages.
Humbug G~tlch, situate next to Grouse Gulch, toward the north, runs
parallel with it, and is much longer.
Among the more prominent claims in this gulch is Jl1artin & Scott's
hydraulic claim, 1,500 feet long. The company have made a small,
open cut, of 22 feet in depth, in which they found 6 feet of pay-gravel
without having reached the bed-rock. As the ground rises they will
probably find it soon. They work day and night, with a force of 20
men, and 50 inches first and the same amount of second water, under a
head of 75 feet, using a 6-inch hose with a 1!-inch nozzle. Eighteen
sluice-boxes, with a fall of 7 inches per box, have been put down.
Faulkner & Golernan's clctin~. The ground prospects well 5 feet below
the grass root, but the amount of water at their disposal, 50 inches, is
insufficient for successful working.
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The Californict Oornpany's claim, 2, 700. feet long, contains a layer of
pay-gravel 10 feet thick. The absence of large boulders facilitates
operations greatly. The company work on a bottom of clay, large
lumps and layers of which occur also in the pay-streak. They took
out $452 with eight men in six days.
Bergmann's claim, near the junction of Humbug Gulch and Moreno
River.
All of these claims are depending on the perfection of the Moreno
ditch for successful working.
The diggings of Spanish Bar, one-half mile below Elizabethtown, ]lear
the Moreno Hiver, present some remarkable features. Gold is here
found at an elevation of from 20 to 3U feet above the present river bed,
on the banks, and the bar diggings have been much richer than the
river diggings below. Colonel Bergmann, for instance, has taken from
his Spanish Bar claim about 15 ounces of gold per week, working in
day-time only, and with less labor than in his ri\'er Jiggings, where not
more than about seven ounces per week were taken out by working day
and night with a greater number of men. :Many theories have been advanced to explain this strange freak in Nature's dressing process. According to one, the gold has come from lodes on the hill, above the
claim; another sets forth tllat the' gold was deposited here at a time
when the ri,Ter bed was at a level with the bar, and that afterward the
river bed was washed deeper, while the former plentiful supply of gold
diminished; still another assumes, that the bank has been raised by volcanic action subsequent to the deposition of the gold. The following explanation, however, deduced from the observation of the character of the
gold and the appearance of the bed-rock, is probably the right one: The
country rock consists of a stratified porphyry-like conglomerate of quartz,
feldspar, hornblende, and mica, including irregular grains of quartz and
calcite, larger than the other component ingredients; it strikes northwest and southeast, and dips 750 southwest, into the bill. Interstratified
seams of decomposed iron-stained quartz and feldspar, full of little crevices, occur frequently, and in places thejTform a regular network. The
small crevices are filled with auriferous sand, containing rough laminar
gold, with sharp 'points and angles. It has paid in places to work out
and sluice the bed-rock to a d~pth of over five feet, and it is, therefore,
likely that the gold originated where it is found. In the richest spots
the ground is staiued red and yellow, and in these places the most
crevices are always found.
In many of the other gulches good prospects of gold have been found.
I will only name here the following: Spruce, Pine, Spring, 111Uls, Nacita
or Rocky Point, and Lli·issouri Gulch, Gntpp, Eagle, and Only Chance Flat,
Measure Hill, Si.x: llfile, and Oienegilla Greek.
· I cannot conclude this description of the l\foreno gold fields without
calling attention.to Moreno Valley, between Spanish Bar and the junction of the river with the Cienega and the Cimarron River. Here the
valley forms a deep and wide basin, between high hills, and has evidently been the bottom of a lake before the water forced an outlet to
the steep cailon of the Cimarron. All the main gulches of Moreno, like
Willow Creek, Mexican Gulch, Rocky Point Gulch, &c., empty into this
basin, and it is therefore very probable that a large amount of fine gold
has been washed into it. Thorough prospecting by shafts and wells
would soon test this question, and if prospects should warrant the outlay, a tunnel should be driven from. Cimarron Cailon to the deepest point
of the bed-rock in this basin. Through the tunnel the whole of the allu-
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Yium could be sluiced. At least I,OOO inches of water, from all sources,
would lw at the disposal of the undertakers at all times.
_.._<\..ll the mining lands of Moreno are claimed to be on l\1r. Maxwell's
grant. For a consideration of $1 per mouth he allows miners to work
a gnlch claim. Of mTery lode discovered on his property he claims onehalf (I,500 feet) as his share.
The amount of gold extracted from the Moreno Gulch mines from
July I, 18G8, to July I, I8G9, exceeds $200,000 in coin.
Tlw fineness of two packages of gold dust, sent by the Moreno vVater
aud Mining Company to the Philadelphia l\fint for assay, was .878 in
gohl and .I18 in silver, and .876 in gold and .II9 in silver, respectively.
About 500 men were settled at the :M oreno Mines in October, I8uD.
QUARTZ MINING IN MORENO.

The results obtained hitherto from lode mining on Baldy l\iountaiu
and its western foot-hills haYe been Yery small, and probably do not
exceed a few hundred dollars in the aggregate. Still many large lodes
have been discovered, and some of them contain pay-streaks aml specimens Yery rich in gold. A steam stamp mill was set up in Negro Gulch,
near Elizabethtown, by Mr. Bartolemew, which did not produce any
satisfactory results from the ore crushed by it. 11he miners generally
ascribe this to the bad management and faulty construction of the mill,
but it is just as likely that the ores delhTered were not sorted carefully
enough to be worth crushing. Ou the whole, very litt.le attention bas
been paid to quartz mining, principally because the surface of the
ground is thickly covered with detritus, which hinders prospecting, and
because gnlcll mining offered quicker returns with Jess outlay. Of
"float" and other indications of Yeius there is an abundance, and there
cannot be any doubt that in a country where so much rough gold is
foull(l in the gulches rich quartz lodes must he near by.

CHAPTER LVI.
PINOS ALTOS.

Nearly all the remainder of the gold produced in the Territory <luring the year, from July I, 1868, to July I, I869, has resulted from the
mining operations at Pinos Altos and those at the Old and New Placers.
The Pinos Altos miniug region is situate in the south west corner of the
Territory, under lati.t ude 330 and longitude I080 west of Greenwich, irr
the Sierra Madre. It extends north to the Sierra Blanca range of
mountains in Arizona, which has not been much explored as yet, on
account of the hostility of the Indians inhabiting it, but which is, nevertheless, snfficientl.Y known to make the existence of rich mineral de- .
posits in it an established fact. The minerals represented in tlJe Pinos
Altos region comprise almost all the ores containing the most valuable
metals, the most prominent of which are gold, silver, copper, lead, and
iron. The district is approachable by different routes, one from Fort
Craig, being about one hundred miles, the other, from Fort Seldon,
being ninety-two miles long. The distance from Santa Fe to Fort Craig
is one llundred and seventy-eight, and from Santa Fe to Fort Seldon
two hundred and sixty-two miles. Both roads are at present very uu-
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safe, the Apache Indians having lately committed many outrages and
murders along the way .
. The following cases may illustrate the perfect control which the red
man has still over that country: During last year the Apaches haYe
killed. five mail-carriers and two passengers. They even diU not respect
military escorts. In one instance, I am informed, they attaeked and
drove away au escort of ten men; in another, they killed all the passengers of the mail .coach, one of whom was Colonel Stone, and all the soluiers who acted as escort to that coach. This was done near the line of
Arizona and New :Mexico. Scarcely a week passes without Indian outrages and depredations in some parts of the Territory·, and as long as
the Indians are allowed to thus rove over the whole country lite will not
be safe in any part of New l\1exico. Their hostile attitude has, of
course, greatly delayed immigration and the deYelopment of a district
so rich in the precious metals that no second can be found in the whole
Territory to equal it.
The history of the district is similar to that of many others in the
West, where the pioneers had not alone to overcome the difficulties
which the great distances from civ-ilization presented to them, but also
the hostility of the savage tribes liYing in the neighborhood.
In May, 1860, Colonel Snively and a part,y of Californians discovered
gold in Hicb Gulch, near the present site of the town of Pinos Altos.
The news of it spread, and in June of the same year people fi.·om Chihuahua, Sonora, Texas, and California commenced pouring into the
new Eldorado, so that in December 1,500 had gathered. They worked
the placers in different gulches, and are said to have averaged from $10
to $15 per day to the hand. In December, 1860, the firs1, quartz lode
was discovered by Mr. Thomas Mastin and a party of prospectors. This
vein runs through the mountain -which forms the "divide" of the continent, and is the present Pacific ~line.
In the spring of 1861 this mine was bought by 1\Ir. Virgill\Iastin, a
brother of the discoverer, and was successfully worked during the year.
The Apaches made several formidable ·raids during that time on the
stock of the miners, and nearly stripped them of the means to prosecute
their labors. On the 27th of September a severe battle was fought between the miners and a band of Indians 500 strong, under Mangas Coloradas and Cachees. The redskins were driYen off, but Captain Thomas
Mastin, who commanded a company of volunteers, was killed, with several others, in this fight. The impression made on the minds of the
miners was so great that most of them left. A few only remained,
among them Mr. Virgil J.Vlastin, who could not be induced to leave a
country so full of promises of great wealth. Not much was done from
1861 to 1864, when a second attempt was made by Mr. Virgil J\Iastin to
,work the Pacific and several new lodes, the Atlantic, Adriatic, and
Bear Creek, which he had discovered in the mean time. The work was
hardly commenced when the Apaches again came and took all their
stock from the miners. This caused another suspension of nearly all
further labors until1866, when 1\Ir. Virgil Mastin, S. J. Jones, Joseph
Reynolds, J. Edgar Griggs, and J. Amberg, organized a company, under the name and style of "The Pinos Altos 1\-Iining Company," under
a charter granted by the legislature of New Mexico. From this time
on dates a better era for the Pinos Altos districts, so that now 213
quartz lodes are recorded in Pinos Altos, and 57 in Central City district.
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Quartz lodes recorclecl in Pinos Altos up to September 19, 1Cl69.

No.

N arne of lode.

-1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
~6

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

"I

1/ No. [

N arne oflode.

No.

Name oflode.

,- A No.1.
Hermosura.
Comet.
Nolea.
Harry Cuy.
Montezuma.
Inca.
Accidental.

Davi,,
Davis, extension.
Aztec, extension.
77 1Davis, extension.
78 Mountaineer.
79 Bellerophon.
80 Knickerbocker.
81 Goldfinch.
82 Eureka.
83 Mountaineer, extensino.
~~~~rr:e~t.
84 A No.1, extension.
Accidental, extension.
85 German.
Aztec.
86 Olive.
Arizona.
87 .Jaeger, extension.
Langston, silver.
88 Aztec, extension.
Langston, extension, gold.
8!:1 California.
Deer.
90 Aztec, extension.
Union.
91 California, ex tension.
Inrligo:
92 Missouri.
Sumnnt.
9:l The Orphan.
Langston, extension, silver.
94 :!:Iermosura, extension.
Pacific No. 1.
95 La Espera11za, extension.
Pacific No. 2.
96 Olive, extension.
Langston, silver, extension.
97 Maine.
Pacific No.2., extension.
98 Apache.
Empire State.
99
Arizona, extension.
1Etna.
100 Plata y Plomo, No.2.
Bobtail.
101
Arizona, extension.
Plata y Plomo.
102 ElDorado.
Andm:son & Winterburn.
103
Montezuma, extension.
Tompkins.
104 Boomerang.
Plata y Plomo, extension.
105
Coyote.
Ottoma.
106 Asiatic.
Aztec, extension.
107 Granite State.
Arizona, extension.
108 Broadside.
Forest Tree, extension.
109 Turkey Gulch.
Empire State, extension.
110 California, extension.
Eastern.
111 Turkey Gulch, extension.
.Jaeger.
112 Azuc.
Commercial.
113 Ringgold.
Royal.
114 l llear Creek, extension,
Hunke~.
115 Langston, extension.
Quien ·abe.
116 Langston, extension.
Santa Clara.
117 Langston, extension.
StLawrence.
118 Montezuma, No. I.
Grass Valley.
119 Montezuma, No.2.
\Vashington.
120 Montezuma. No.3.
Enterpnse.
121 Buckeye.
Grass Yalley, e~tension.
122 :Montezuma, No.4.
Arizona, extensiOn.
123 Boomerang, extension.
Quincy.
124 Ringgold, extension.
La Esperanza.
125 Union, extension.
La Esperanza, extension.
126 Desideria.
Arizona, extension.
127 Indi~o, extension.
Arizona, extension.
128 Desic eria, exteJtsion.
Oh No I Guess Not.
129 Summit, extension.
Twin Sisters.
130 Arizona, extension.
Aztec, extension.
131 Nyantic.
Arizona, extension.
132 Mountaineer, extension.
Arizona, extension.
133 The All O.K.
Pride of the West.
134
Quien Sabe, extension.
Arizona, extension.
135 Cross Cut.
Olive Branch.
136
Plata
y Plomo, extension.
Olive Branch, extension.
137 Sal co.
Olive Branch, extension.
13S
Saleo, extension.
GameCock
139 Excelsior.
St,, Lawrence, extension.
140 Mamoneld.
Game Coel:, extension.
141 Hume.
Olive Branch, extension.
142 Vadety.
Olive Branch, extension.
143 Plomoro.
Montgomery, copper.
Three Pinos, copper.
1 144 Continental, extension.
Buckeye, extension.
Olive Branch, extension.
1 145
146 Homestead.
Arizona, extension.
75
76

147
148

Forest Tree, silver.
Fo~est Tree, sil'l"er, extenS10n.
149 Forest Tree silver, extension.
150 Mechanic.
151 Lone Load.
152 Lone Load, extension.
153 Homes take.
154 Homestake, extension.
155 Homestake, extension.
156 Last Chance.
157 Last Chance, extension.
158 Champion.
159 Rich Gulch.
160 Rich Gulch, extension.
161 Grierson.
162 Keystone.
163 Missouri, extension.
164 Santo Domingo.
165 Santo Domingo, extension,
silver.
166 Chihuahua.
167 Golden Arrow.
168 Rou~h and Ready.
169 Goh en Arrow, extension.
170 Continental, extension.
171 Whisky Creek.
172 Pass Over.
173 Kansas.
174 Iowa.
175 Iowa, extension.
176 Grecian.
177 Grecian, extension.
178 Mineral Point.
179 Eureka, extension.
180 Flag of our Union.
181 Eureka, extension .
182 Asiatic., extension.
183 Arizona, extension.
·184 Mechanic, extension.
·
185 Boca Leva.
186 Evening Star.
187 Pacific.
188 Quincy, extension.
18!! Arizona, extension.
190 Arizona, extension.
191 Arizona, extension.
192 Arizona, extension.
193 Volair.
194 Duncan.
195 Non Plus Ultra.
196 Chandler.
107 Langston, extension.
198 Twin Sister, extension.
I 199
Wide West.
200 Pride of the \Vest, extension.
201 Olive Branch, extension.
202 Last Chance, extension.
203 Arizona, extension.
204 Optic.
205 Pacific No.2, extension.
206 Pacific No.2, extension.
207 Texas.
208 Australia.
209 Last Chance. extension.
210 Asiatic, extension.
211 The Lucky Strike.
212 Enterprise, extension.
21~
Langston, extension.

J. B. WOODS, Recorder.
PINOS ALTOS, N. M., Septembe1· 19, 1869.
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Qum·tz lodes 1·ecordecl in Central City up to September 19, 1869.
No.

Name of lode.

1 N ew Mexican.
2 Owens.
3 Humboldt.
4 Corbin.
5 Chimio.
6 Stapp.
7 Chavez.
8 Sedillor.
9 Waul>onsa:
10 Desideria.
11 Stella.
12 Virginia.
13 Compromise.
14 Medora.
15 Lincoln.
16 Hanover.
17 Chimayo.
18 :F ort Bayard.
19 Blanchard.
20 Old Antiquity.
21 Montezuma.

No., _
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Name oflode.

San .Jos6, nilver.
North Star.
California.
Eagle.
Old .Jesuit.
Wild Swan.
The Main Key.

8~if:ey.
McMorries.
Stonewall.
Dun ward.
San .Jose, copper mine.
Santa Rita, copper mine.
Malt ea.
Massie.
Gold Tree.
Central City.
Poor Man's.
Union.
Fielding.

No.I
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Name oflode.
Stewart.
Granite State.

~~l~~1¥1~ece.

!turbide.
Summit.
Pine.
Cedar.
Great Expectation.
Consolidation, quicksil >er.
Consolidation, extension,
quicksilver.
Consolidation, extension,
quicksilver.
Consolidation, extension,
quicksilver.
Consolidation, extension,
quicksilver.
The Star of llope.

CHAS. KEERL.
FORT BAYARD, N. M., September 20, 1869.

PINOS ALTOS MINING DISTRICT.

The Pinos .Altos mining region resembles very much that near Central City, Colorado, as far as the nature of the lodes and the cllaracter
of the ores are concerned. Ores from this district may be easily mistaken for Colorado ores; they are composed of the same decomposed
iron-stained quartz, near the surface, and contain, like the Central City
ores, free gold, sulphurets of iron and copper, auriferous anfl argentiferous galena and zincblende lower down. .After a slwrt-liYed prosperity,
while working the decomposed surface ores, the rebellious cllaracter of
the minerals in the lo,ver lev·els and the want of the proper capital, together with the dread of t.he savages, have again discouraged the
miners, so that nothing but the remnants of better times are now to be
seen at Pinos Altos. The town itself contains about 200 llouses. one
half of which are empty. It differs exceedingly from other American
towns, and not t.o its adYantage. J\fr. SturemlJurg, assayer at Santa Fe,
visited the place in the latter part of 1868, and says : "Here you <lo
not fin<l the busy life aud hum aud bustle ; here ;you do not see the
streets lined with stores, !Jar-rooms, and gambling saloons; here you
do not hear every day of some new rich discoyery; here yon do not
meet the sturdy miner, coming loaded with yellow dust, to spend some,
if not all, of his earnings. If it were not for the rattling of the Pinos
.Altos Mining Company's quartz mill, built in the center of the town,
nothing characteristic of a mining place could be found here. Saturday
evening or Sunday morning the few gulch-miners, trying in vain to
make their " pile" in these mountains, bring iu the scanty earnings of
the week, barely sufficient to procure a new supply of the most neces.
sary "grub." The mill and mine hands are paid very irregularly, greenbacks being a scarce article with the companies; and the natural consequence is, that this place is a very orderly and sober one. None of
the drawbacks of other mining towns are known here; no noisy dancing
at gambling saloons; no fighting or shooting of men under the iutluence
of liquor. At eight o'clock at night this place looks as dea<l asleep as
any farming country village. It would certainly be very desirable if
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our prosperous mining camps could follow such a commendable example; but according to our customary reasoning such a state cannot help
but impress the idea upon our mind that this is not a prosperous mining region, and th·tt conclusion is quite correct. On the other hand, it
is yery wrong if the new comer, :finding himself disappointed in his sanguine expectations, puts the fault upon the mines. This is, it is true,
not a mining region like California was in its early days; fortunes cannot be made here as easily; the gulch diggings are sca;nty, and many
of them worked out, and, above all, water is very scarce. To work the
quartz mines to advantage capital and skill are required, and neither is
to be found here."
Three mining· companies have been incorporated at Pinos Altos: The
Arizona, already broken down and dissolved, alth_ough their mines were
very good; the Bay State, a wild-cat concern, the mines of which may
possibly be in the moon, and the Pinos Altos Jlfining Ocmpany. The
latter is the only one now in existence. It owns rich mines, and ought
to lJe in a flourishing condition, especially as the shareholders are most,Jy
rich men. But the management is unsuccessful. Thereally rich ore is
wasted and barely-pays expenses, furnishing another pretext for people
to condemn the mines, when the fault lies with the parties who operate
and control them.
The Arizona ledge was formerly the property of the company of the
same name, but is now held by one ,of its creditors. The vein is irregular, has unreliable wall-rocks, and a width of from fo\).r to twenty inches.
It has produced heretofore very rich decomposed ores, assaying from
$180 to $300 per ton. Lower down, auriferous pyrites, which nobody
understands how to ·work here, occupy the vei11.
The La.ngston ledge, another vein belonging to the Arizona company,
is more regular, and has a width of from eight to fourteen inches. It
carries streaks of very rich gold ore, worth from $2 to $6 per pound.
Besides this, it contains what is here called silver ore, an antimonial
lead and zinc ore, which seldom shows more than a faint trace of sil-ver.
The Pac~tic ledge, belonging to the Pinos Altos Mining Company, is
an "irregular and lJroken vein, running through the dividing ridge of the
continent. It carries in pockets and chimneys very rich decomposed
gold quartz, assaying fi"om $150 to $500 per ton. In other parts the
vein is more solid, and carries carbonates of copper and iron pyrites in
very hard but poor quartz, which contains also some of the so-called silver ore. The mine is opened by a tunnel of over seven hundred feet in
length and air-shafts. The ledge, above the tunnel, about one hundred
and twenty teet deep, is mostly worked out.
The Aztec ledge is the extension of the foregoing, and has the same
appearance. It has been opened lately.
The Atlctntic ledge, owned by the Pinos Altos Mining Company, is not
worked, though it is apparently the best mine in the neighborhood.
The deepest shaft is sunk only forty feet, and shows a regular ledge of
from three to five feet in width, containing decomposed quartz only.
Some of this ore runs as high as $1,000 per ton, and it is really a great
pity tllat such a good vein is allowed to lie idle.
The Rajaelled,qe carries sulphuret of lead, containing $20 to $30 of
silver per ton. Much money has been wasted in this mine. Two shafts
were sunk, the deepest of which measures about one hundred and fifty
feet, but the ore not improving so much as the owners were foolish
enough to expect at that depth, they became discouraged and ceased
working. The shafts are now full of water. The mine can easily be
drained by a tunnel, and will, in time, prove valuable.
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Besides the above, several good veins of silver-bearing galena have
been opened, but none of them are worked at present. For some time
the smelting process in .Mexican adobe furnaces was tried, but proved a
failure, as might have been expected. The company which undertook
the experiment lost some $50,000 by it, and bas nothing left but a mass
of adobe ruins. Smelting operations will, however, form a considerable
part of Ube beneficiating operations in this region at some future time,
as the conditions for carrying them out profitably are very inviting.
The district contains an abundance of good fuel, consisting of oak, ash,
cedar, and walnut. The pine is large, of superior quality, and will answer for an excellent building material. Good indications of coal arc
found near the head-waters of the Gila River, at the base of the mountain range; fire-proof material, for the construction of smelting furnaces, is also found near by.
The town of Pinos Altos is situate over fi \Te thousand feet above the
sea level. In the center of the town the mill of the Pinos Altos J\fining
Company is situateu. It has fifteen Rtamps, weighing seven hundred
pounds each, and is driven by an eighteen horse-power engine. The
company have also a circular saw-mill attached, which supplies the town
with good lumber at from $30 to $50 per thousand. The mill is built
on a dry arroyo or ravine; the necessary water is gathered from the
bed-rock by means of drains centering in a cistern, and is raised to the
batteries by pumps. The sluices empty into large set,tling tanks, for
the purpose of saving the tailings as well as the water, which passes
from here into the cistern to be used over and over again. It gets very
impure in this way, and at times is so scarce as to prevent the running
of the mill. Frequent repairs of the mill, which become necessary at
short intervals, limit the actual working time still more, and it is calculated that the three five-stamp batteries perform on un ~werage the work
of one battery during fifteen days each month. About eight hundred to
one thousand tons of ore are crushed per annum, yielding from $30,000
to $40,000.
11 he Amberg mill, situate on Bear Creek, is better supplied with water.
It is a E"-ix-stamp mill, works about one-fourth of the time, and crushes
from four to five hundred tons, yielding $15,000 to $20,000 per annum.
The Ryerson mill, also situate on Bear Creek, is a fine ten-stamp mill,
built in San .F rancisco, California. It is used principally for custom
work, and has been run with varied success for prospecting purposes
hy different parties during last year. It has been either rented for $125·
per week, or the owners crushed the ore themselves at $10 p•r ton. Not
more than three months out of the twelve it bas thus been in operation,
producing during that time from $15,000 to $20,000. A small quantity
of gold, from $8,000 to $10,000, has been taken from arrastras, making
the total amount of gold produced from quartz in the Pinos Altos dis-·
trict, $GO,OOO to $70,000 during the year.
The placer mines have yielded during the same time about $100,000..
They have paid from $2 to $10 per band daily, and occasionally as high:
as $150.
The bullion produced by the stamp-mill process (using amalgamated
copper plates) is often of very low fineness, as it contains much silver..
It. is worth only about $15, currency, per ounce. The gulch gold is worth
$~0 p(.. r ounce.
The number of people inhabiting the district at present is estimated
at six to eight hundred.
·
Advice~:; as late as October, 18G9, inform me that the Pinos Altos JYfining Company, the principal organization at Pinos Altos, have susJeudell
H. Ex. Doc. 207--2G
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operations, for reasons unknown to the public. The gulches were not
worked then for want of water. The Atlantic lode bad lately paid $45,
the German lode $25 per ton. But very little mining was carried ou,
notwithstanding the richness of the ores, for want of capital and skill in
reducing the ores.
The following assays of ores from the Pinos Altos mining district
were made by Mr. Sturem burg, and may here find a place:
•
.Ll!fontezltrna ledge: Argen tiferous galene, from 42 feet below the surface.
Silver, per ton, $72 58.
Rc{fael ledge : Argentiferous galena, from 130 feet below tho surface.
Silver, per ton, $65 70.
Arizona ·ledge: Decomposed quartz from 120 feet below surface. Gold,
per ton, $264 52.
Atlantic led,qe: Decomposed quartz from 30 feet below th~ surface. Gold,
per ton, $93 25; selected specimen from same vein, $276.
Langston ledge: Ore from 100 feet below the surface, carrying sulphurets
of zinc, iron, and lead. Silver, per ton, $32 61; gold, per ton, trace.
From the same vein, in a narrow streak of decomposed ore: gold, per
ton, $105 10. From the same vein, about 30 feet from the surface, from
a streak of decomposed quartz, of about 2~ inches in width: gold
$7,465.
.
Pac~fic ledge: From tunnel110 feet below the surface; iron pyrites; gold,
per ton, $32 20 ; decomposed quartz, gold, per ton, $64 53 ; decompose<} quartz, silver, per ton, $6 22; copper ore, silver, per ton, $23 50;
same vein, decomposed quartz, from a narrow irregular streak in the
western part of the mine; gold, per ton, $264 08.
Aztec ledge, eastern extension of the Pacific ledge, from 45 feet below the
surface, irregular and narrow streaks of decomposed quartz : gold,
per ton, $37 63.
CENTRAL CITY DISTRICT.

This district lies in the neighborhood of Fort Bayard, about eight
miles east of Pinos Altos proper. The most prominent mines are the
Hanm-er, Santa Rita, anu San Jose copper mines, carrying both gold and
silver in their ores, and the Stewart ledge, a gold vein in the immediate
vieinity of Fort Bayard.
The Hanover mines, ninety miles distant from Fort Craig, and seven
miles north of Fort Bayard, are situate aqout 6,350 feet above the
ocean, on a mountain, where a scenitic granite has elevated the carboniferous limestone 200 feet up its west flank. Most of the openings, howeYer, are near where the first aqueous rocks appear in' the
muTO\V valley, in which a) so the furnace is located.
The ..granitic
range strikes northwest and southeast, and uplifting the limestone
gives it on the west flank a southwest dip. This axis, according to Professor R. E. Owen, is crosseu by a highly ferruginous rock, sometimes a
pure magnetic · iron ore, trending apparently rather in dyke form northeast and southwest, and forming frequently with the adjacent aqueous
rocks immense masses of breccia for a considerable uistance. Near
these disturbed portions shafts have been sunk and several tunnels driven,
which exposed extensive deposits of copper ores. There is no proper
vein; the ore occurs as carbonate, gray· sulpburet, and red oxide, and
.considerable native copper is found in sheets and lumps. The former
contain -both gold and silver. They occur ramifying, sometimes in a
width of 50 or GO feet, through the decomposed felspatbic rock, and often
fol"m rich deposits, which extend v~rtically below an;r point yet reached.
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The mine has produced, from 1858 to the spring of 1861, abqut one million pounds of metallic copper. The first smelting was done in a highblast furnace, and the refining in a reYerberatory. Copper of an excellent
quality was produced, which commanded a price in the market equal to
the best Hussian copper. The cost of extracting the ore from the mines
and smelting was ten cents per pound; it sold at New York for twentythree cents. Before the war the copper was shipped in pigs of one hundred to one hundred and twenty P,Ounds, by mule wagons Yia .l\Iesilla to
Port Lavacca, Texas, at a cost of six cents per pound. From Lanwca
schooners took it to New York for $5 1'ler ton. In the time of the late
wa\, the confederate forces invaded this country from Texas. confiscated all the machinery and everything else belonging to the mine, including 187,000 pounds of copper, which they took to San Antonio. It
is reported that the ore out of \Vhich this copper was made aYeraged
fifty-eight per cent. The Texans, while on this expedition, are said to
ha\e killed every Indian they came across, and since that time the
Apaches are more hostile than ever.
·
The llanover miue is one of the most valuable in the Territory of
New Mexico. Unfortunately it is not 'fOrked at present, though its
owners are all rich men and could easily afford to iuYest the $50,000
necessary to start operations again. But bejng ignorant of the real
value of their property, they hesitate to invest the necessary capital.
The Santa Rita mines, situated about fi\Te miles east of Fort Bayard,
in Grant County, township 17 south, range 12 west, at an elevation of
about 5,800 feet above the sea, are claimed at present by the Santa
Rita .Mining Association, who have had the property surveyed by the
United States mineral surveyor for New Mexico, and applied ·for a
patent. They are situated on the same belt as the fo:regoing, a few miles
south of it, and show similar characteristics. Worked by Spaniards
and Mexicans for many years, their history is quite an interesting- on6
and may find here a place.
'rhis deposit was first discovered near the close of the last century.
The lndian.s showe<.l it to Lieutenant Colonell\1anuel Carasco, and gaye
him the right to work it. Uarasco sold his right to Don Francisco de
Alquea, who commenced work upon the mine in 1804:, and continued
until his death, which occurred in 1809. It was then worked· by a man
named Ori, under permission from the wiLlow of de Alqrrea. Up to
1826, it was worked by different parties, who left no statistics as to the
amount of ore taken out by them. From 1826 to 1834 it was in possession of Robert McKnight, who, it is said, realized a large amount of
money from the mine during that period. After r., short a_b andonment,
on account of the hostilities of t.he Indians, it was taken possession of
by Siqneiros, who eontinued to work it until 1860, when he sold his
interest to Sweet and La Uoste, wl10 worked the mine until 18G~. At
this time the country was invaLled by the confederates, and this mine, as
well as a number of others in New Mexico, was abandoned. The mine
has been \Yorked to a depth of nearly two hundred feet, and the lower
leYels are now filled with water and ma,uy of the galleries caved in.
The ores q_re, as in the Hanover, principally red oxide and carbonate
of copper, \rhich were smelted, together with the Yirgin copper occurring in sheets in the feldspathic porphyry, in a low :l\lex.ican blast furnace. At present the Santa Rita mine is worked by :l\Iessrs.· Sweet, La
Coste, Brand, and Fresll. They have in their employ twenty-five to
thirty min erR, mostly Mexicans from Chihuahua, to whom they pay $2
per day. They run a small l\lexican blast furnace, which has .yielded
12,GOO pounds of metallic copper during the last eight months. The metal
0
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was shipped by way of Sheridan, the terminus of the Kansas Pacific
railroad, to Pittsburg and other markets. The freight was about eight
cents per pound. Return freight from li,ort Union to Sheridan is one
and a half cents., from Santa Fe to Sheridan two and a lm1f cents, and
from Sheri<lan to New York, by the carload, about two cents.
The ore of the Santa Rita contains a small proportion of silver.
It is highly probable that an abundance of good copper ore can be
found, not alone along the entire distance between the Hanover and
Santa Rita mines, lmt also in some of the parallel ridgPs.
In the southwestern prolongation of the Santa Rita range, and about
one hundred and fifty feet lower, the San Jose mines are met with. They
show an abundance of malachite and azurite, chiefly in those places
'vhere quartz veins, striking east of north, cut through the porphyritic
range bearing north west. The mine has formerly been profitably worked,
but is now entirely abandoned.
In the immedmte vieinity of Fort Bayard three or four good veins
have been discovered, the best of which is the Stuart ledge. It is two to
three feet wide and carries gold in decomposed quartz, which assays
$120 to $150 in gold. The mine is not worked at present, for want of
the proper machinery. .. The owners would be very willing to have it
worked by others on shares.

CHAPTER LVII.
THE OLD AND NEW P.LACER MOUNTAINS.

. ..

The placer mines at the Old aud New Placer Mountains, near the towns
of Real de Dolores and Real del Tuerto, are considered the richest in
the Territory of New Mexico. Thousands of :Mexican miners have been
employed here in former times washing gold in the most primitive manner~ 1\Iining was then mostly done in the winter time. The men would
dig holes in the drift at the foot of the mountains, pack the gravel out
of these holes on their backs, and wash the gold out in wooden batias,
(<lishes of about eighteen inches in diameter,) with water procured by
melting the snow in round holes with heated stones. Even at the present
time it pays some Mexicans to transport the gravel on donkeys to the
nearest creek and to wash out the gold. In this crude manner they have
taken out millions of dollars' worth of gold. When the United States
took possession of New l\iexico most of the Mexican miners left for Chihuahua; a few only remained, and have subsisted by gold-washing eYer
Rince. They make a practice of running in great haste to the placers
after m~ery rain-storm, in order to wash gold and to collect ~uch nuggets
as may have been exposed by the currents of rain-water. On such an
occasion a nugget worth $1,200 has been found. The scarcity of water
has thus far preyented American miners from carrying on gulch mining
h1 tlH'se localities, but there is no doubt that many millions of g-old
can be extracted here as soon as a sufficient supply of water is brought
to the placers. Surveys have established the practicability of construetiug a ditch to be fe<l by the Pecos Ri\~er. As the soil is mostly sandy,
tlte water ought to be brought for most of the distance in clay pipes,
which cau be made at a very small expense by the Pueblo Indians. In
this connection the failure of the Moreno ditch during last sear ought
to teach a lesson for future enterprises of this kind. l\fr. vVilliam Krrenig-, an enterprising citizen of New :Mexico, has of late exhorted his
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fellow-citizens to ta.ke this enterprise in' hand. He says that ~ 11 the
work on this ditch, except the first teu miles, can be carried on in winter
time, as the climate is sufficiently moderate for such an undertaking;
that two natural basins on the line of the ditch could be used as reservoirs for the collection of the night and Sunday water, and that the
locality offers, in general, a great many advantages which the great
undertaking at Moreno had not,. He insists that by reviving the placer
mining at the Placer Mountains the Territory and its inhabitants woulc;l.
derive a greater benefit from their energy bestowed on that enterprise
than they could from any other mining operations in New 1\'fexico, not
alone on account of the known richness of the locality, but also because
that locality is nearly in the middle of the Territory, so thRt everything
going to and coming from the placers would haYe to traverse some two
hundred miles on either side, thus benefiting all parts equally. ·
The principal placers of Real de Dolores are situated at the mesa, on
which'the church is built, in the gulch of the reals Cunningham Arroyo
and Arroyo Viejo. Near the town of Real del Tnerto the so-called Bonanza is the principal gold-bearing locality. The gulches of the Old Placer
empty into Galisteo, those of the New Placer into Tuerto Creek, both of
..which are affluents of the Rio Grande del Norte. There are a great
many gulches in both localities; all of them are narrow, steep, and
shallow. At the foot of the mountains the bed-rock lies from twenty to
forty feet below the surface, and the drift above it contains three different strata of rich gravel. Hydraulics will undoubtedly furnish large
returns in such a locality as soon as water is brought here from the Pecos.
The gold of these placers has been easily traced to the lodes it originated from. Very few of these, however, have been worked formerly
near the surface by l\iexicans, who used to carry the ore on donkeys to
their arrastras at Tuerto and San Pedro. Since the l\'Iexican miners left,
a few Americans took possession, co\ering the two mountains by very
large gTants, and from that time on the progress made in the developmeut of the mines is in nowise commensurate with their known richneF;s.
Tlte companies holding the grants have opened the mines to a very limited
extent-entirel~T insufficient for a supply of their stamp-mills. By erecting machinery before they even knew anything about the grade or sufficiency of their ores they have wasted their capital in the same manner
as hundreds have done in other localities, and now they are actually
witlwnt funds to make good what they have formerly ueglected. Thus
misdirected capital and energyantl want of professional skill and foresight
have prevented, so far, the proper development of these really good m~ues.
And this is not the only obstacle to the progress of the country. Tile
very fact that these gold-bearing mountains are owned, in large tracts,
by only a few companies, under l\iexican land grants-by associations
which most of the time do not work themselves, yet prevent others from
prospecting, even-this very fact prevents, more than anything else,
such rapid progress in the development of the mineral' resources as we
have seen in all the northwestern States and Territories. New l\Iexico
is full of such grants, most of which are not even surveyed, RO that the
pioneer who comes here to take up a homestead for himself is n~ver certain whether he can retain the fruits of his hard labor.
The following mines were visited and surveyed at the Old and New
Placer Mountains :
The Cunningham mine, in Cunningham gulch, near Real de Dolores:
The croppings of this veiu are over 200 yards wide, and can be traced
over three mountains. They consist of quartz and feldspal' and contain
rich seams of free gold, together with products of decomposition of iron
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pyrites. The hanging wall consists of syenite, the foot wall of a dike .
of porphyry. There is a surface cut aud an inclineu shaft 40 feet deep
(formerly concealed by the :Mexicans) at the point of intersection of the
lode, here 15 feet wide, striking north 78o east and dipping 800 south,
and a rich seam, about 2 feet wide, which courses north 23o east and .;
dips 70o northwest.
'J11te Ortiz mine. This mine is situate on the southeast side of Gold
Mountain, (Sierra del Oro.) The vein strikes north 13o east, dips 750
northwe::;;t, and is encased in syenite. Its croppings consist of ironstained quartz and feldspar. The surface ore paid well to a depth of 80
feet; then a lean streak was met with, and at the depth of about 180
feet nndecomposed snlphnrets of iron and copper made their appearance. The main shaft is worked by a horse whim; it is 180 feet deep,
and 3 drifts, 60 feet apart fi'orn each other, are run from it on the -vein.
A tramway leads from the shaft to the New :M:exiGo Minjng Company's
forty-stamp mill. Twenty stamps were recently finished, and the 'frame
for twenty additional ones is erected. About 3,000 tons of ore are on
the dump near the shaft. The firRt leYel running north from the shaft
is 60 feet below the surface, 475 feet long, and rather crooked. The second lm-el, 120 feet below the surface, runs north of the shaft for 240•
feet and 120 feet south of it. The third level, 180 feet below the surface,
extends 100 feet to the south and connects with an incline 300 feet deep.
The lode is here 5 feet wide and is encased in good walls. The richest
ore was taken out 60 feet north of ·the main shaft and 60 feet from the
surface; -very good ore was also found at a depth of 120 feet anc1130
feet south of the main shaft. Tlle subjoined section of the mine, taken
•
on the plane of the Yeiu, will gi ,-e a very good idea of the work done
so far:

•

ORTIZ MI~"E , Old Placer Mountains, New Mexico.-Scale, 200 feet to the inch.
North is on the left han!l of tlw sketch. S S, S' S', S" S", arc parts of the vein containing pyrites.
The worldugs shaded are thosr of the olu Mexican proprietors. Later stopes have been outlined, but
not sbacled. The main shaft, tlu• lou_g levels to the sonth , antl the irregular incline on the north. are
later th an thr olu Mexican excavations. The Ortiz shaft is the first opening into these latter, north of
the main sbaft.

The Brehm lode is worked by the New Mexico lVIining Company,
Colonel Anderson, superintendent. They have sunk three shafts, the
second 865 feet distant from the first, and the third 450 feet from the

,
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second. No. 1 shaft is 31 feet deep, and a drift 20 feetlong is run from
it toward the east. The ledge is here 2 feet wide, strikes north 78°
east, and dips 750 south.
.
No. 2, northeast fi·orn the first, is 40 feet deep and. shows the vein to
be of the same width as in No. 1.
:8 o. 3 is 88 feet deep. The lQde dips here 500 south. The ore in all
the shafts is iron-stained quartz, and prospects well in parts of the vein.
~fany lodes have been discovered. besides the above, but they are ·
not opened.
The new mill has o.nly recently started, and for that reason and the
great drought during the season the whole prod.uct from both the old and
new placers, during last year, does probably not reach quite $10,000.
. miuers; anthracite coal costs
$45 per month has been paid to Mexic. an
$5 per ton, at the mill; wood, $2 25 per cord; lumber, $~5 per thousand feet at the saw-mill, and $40 delivered at the mines. The present •
population of the district of Real de Dolores is about 150 souls.
Tbe principal mines worked during the last year at Real del Tucrto
are the Candelaria and Hutchinson, on the south side of Old Placer .Mountains, and the Ramirez and Brown, at the Tuerto .Mountains. A stampmill (1 0 stamps of 525 pounds each, dropping 10 inches and 36 times
per minute, driven by a 20 horse-power engine) has been erected lately,
which has crushed ore from the Ramirez and Candel~u ia lodes with· satisfactory results. This mill was sold a short time ago to the parties
who work the Candelaria. On this lode they have started two tunnels,
one 12 feet below the other. The '?ein strikes in this locality north 70
east, and dips west; at the breast of the upper tunnel, 30 feet in, the
vein is faulted by a cross vein of kaoline, 1 foot wide, which courses
north 33° east. Further north, toward the top of the hill, the lode has
foqnerly been worked by an open cut, bearing north 230 east. It is 150
feet long, and at the deepest part the excavation is 6± feet iu depth.
From this Jocality rich ore has been extracted, which ;yielded good returns by mill process. In its southwest part the lode bears north 18°
east, and dips 80° west. The tumiels are started about 150 feet below
·the old workings.
The Hutchinson mine, situated on the same side of the mountain, prospects well, but no quartz has been crushed as yet. The ore consists of
a granular, iron-stained qu~rtz, containing garnets and malachite. Several other lodes on the same hill contain the same kind of ore.
The. most remarkable mine on Tuerto Mountains is the Ram-irez. The
lode is :25 feet wide, and carries decomposed iron-stained quartz and malachite, with free gold. In former times it has been worked by the Mexicans, who dug four large caves into it, le~tving pillars for support. 1\Ir.
George Brown has opened the lode lat~y by au open cut about 50 feet
long and 25 feet deep. The vein forms a very regular stratum of brown
and green color between .parallel and well-defined. walls. It lies nearly
horizontal, its dip being Qnly 10 degrees to the southwest, (into the hill.)
Six a,~erage samples, htken from different parts of the vein, prospected
· well, yielding from $10 to $20 to the 'ton. In another locality, about
500 feet from the opening just mentioned, the loue has been exposed by
stripping it of the surface soil. It shows transparent and partly crystallized quartz, with malaclljte ·and copper pyrites. An attempt was
made to smelt this ore in a little adobe furnace near by, which proved,
of course, a failure, as the ores had not been dressed.
.
The Brown lode, recently discovered, has a course of north soo east,
and dips 80° south. It has good walls, and the shaft, uow 35 feet <leep~
shows two seams of brown, ferruginous quartz, wiLh ti·ee gold visible to
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the naked eye. One of these seams is 5 inches, and the other 3 feet
wide. No ore has as vet been worked at the mill.
·
Another very promising lode on Tuerto Mountains, which prospects
very well, is the H~tmboldt 100th, so called in honor of Humboldt's centennials.

CHAPTER LVIII.
MIS CELLA N E 0 US.

Indications of placer gold are very general all over New Mexico, and
I believe that with the introduction of hydraulics this interest will be• come a very prominent one in the future. Color can be found almost
any~vhere in those regions where the older rocks are tlm underlying
formation or where they are adjacent to the gulches. Even in the very
city of Santa Fe color can be got.
.
· The Sierra Blctnca mining d·i strict is a district but lately discovered
and organized. It lies in the county of Lincoln, and embraces the
Sierras Blanca, Carrizo, Patos, and Jicarilla. It embraces between
tbre!"' and four hundred square miles. In and around these mountains
are the ruins· of a large number of ancient towns, the reliable history of
which, as well as that of their inhabitants, is unknown. The traditions
of the Mexicans and Indians say· that these towns were inhabited by
a people who worked mines for precious metals in these mountains, and
some late discoveries do indeed point to such. Situated in a portion of
the .Territory which until recently was but little known and within the
range of the Apaches, these mountains were looked upon by the prospector as an Eldorado, . which could only be reached by the concerted
action of a number of men.
DLtring the past summer a party spent a few weeks pro~pecting in
this district. They found a number of good placers and numerous lodes
of gold-bearing quartz. One of the gulches discovered, the Nogal, is
now worked and yields from $8 to $ LO per hand, daily, with only a small
sluice head of water. The placers generally lie in patches along tlte side
of the mountains, and the dirt will, in many places, pay carting to the
water for washing. In the Jicarilla J\1onnb1ius is a large amount of
dirt which prospects well. Prior to 1861 mines were worked here by
the Mexicans, who had to cart the dirt from one direction and w~1ter
from another. Still they took ont a large amount of gold and made a
paying business of it; but at the present time the difference between
free labor and the peon labor of that time would swallow the profits.
The only lodes which have been in any way developed are the Nogal
and Sierra Blanca. The former lies in a bench of the White Mountains,
between the Nogal and Tartelita Creeks, and about three-quarters of a
mile from either. The vein matter, at a depth of 15 feet fi.·om the surthee, is 6 feet .wide, and consists.of blue talcose rock with narrow seams
of quartz running through it. The latter contain iron pyrites and free
gold. Both walls are syenite, the hang-ing wall firm, the foot-wall soft
and partly decomposed. An assay from an average sample showed $79
gold per ton. This lode is admirably situated for working. Water from
the Nogal Creek can be brought directly over the lode by means of a
ditch two miles in length.
The Sierra Blanca} lode lies seven miles distant from the Nogal in
a southwesterly direction, and was discovered by the convergency of
the lodes in the benches, which all seemed to .point to this vein. Its
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outcrop is found on the summit of a high ridge between the Rio Bonito
and Nogal Creek, and shows a width of 30 feet. It is a white calcareous
rock, and assays between $4:0 and $50 per ton. The quantity of 'this
ore appears to be inexhaustible.
.:M any other lodes will undoubtedly be found in these mountains, as
soon as they are more thoroughly prospected; the indications of gold,
silYer, and copper ores are very abundant. In the Calion del Agua,
Sierra de la Madalena, sixte8n miles west of Socorro, on the Hio Grande,
a new gold bearing locality was discovered during last summer. Sinking a shaft to the bed rock, the prospectors fonn~, immediately overlying it, a stratum of yellow, heavy dirt, which contained no gold whatm-er. Above this yellow dirt a black layer prospected sixteen ''colors"
to the pan; the next stratum above gave four, the following five, and
one still higher up six "colors" to the pan, while the surface dirt showed
in one pan two, and in another one "color." In several other localities
from fh·e to fifteen "colors" per pan were found in the surface dirt.
Although all this was quite encouraging, and furthermore a plentiful
supply of water could be had in the Calion del Agna during the entire
year, work was not continued on account of the limited means of the
party at work.
.
Not less interesting districts are those of Arroyo Hondo near Taos and
Embmla, Picuries, &c., between 'l'aos aud Santa Fe, and the almost unprospected western slope of the Rocky Mountains, between Sangre de
Christo Pass near the sonthern boundary line of Colorado and Santa Fe.
The valley of Taos is the principal agricultural district in New l\fexico;
labor and provisions are very cheap here, and this circumstance will
greatly facilitate the reopening of mines in this neighborhood. Taos
lu.t s been a mining district in former times, untillG~O, the year in which
the revolt of the Pueblo Indians against their ~anish oppressors took
place. At that time the Jesuits, who were then the principal miners,
and who usE.d the Pueblo Inuians as slaves in their mines, were massacred. J\h. Gregg says in relation to this, " Tradition speaks of numerous prouucti ve mines having been in operation iu New l\fexico before
tbe expulsion of the Spaniards in lGSO. But the Indians, seeing that
the cupidity of the conquerors bad lleen the cause of their former
oppressions, aetermined to conceal all the min~s by filling them up and
obliterating as much as possible m~ery trace of them. 'rhis, it. is told,
was done so effectually, that after the second conquest (the Spaniards
not having turned their attention to mining pursuits in the meantime)
the succeeding generations were unable to discover them again. Indeed,
it is now generally credited by the Spanish population, that the Pueblo
Indians up to the present day are acquainted with the " locales" of a
great number of these wonderful mines, of 'ivhich they most sedulously
preserve the secret.
"It is not at all probable, however, that the aborigines possess a tenth
part of the knowledge of these ancient fountains of wealth that is generally attributed to them; but, that many valuable mines were once
wrought in this province, not only traditio11, but authenticated records
and existing relics sufficiently prove. In every quarter of the Territory
there are still to be seen vestiges of ancient excavations, and in some
places ruins of considerable towns, evidently reared for mining purposes."
Thus far, l\fr. Gregg. Tradition, in a country like this has, of course,
many wonderful and extra 'i·agant tales to tell. Thus, in the Taos Valley,
and at the mines of Arroyo Hondo, the story goes, and finds the most
earnest JJelievers, that a :Mexican, by the uame of Vigil, found in an old
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church at Guadelajara, J\fe:xico, a document, in which it was stated that
the Spa11iards had worked mines in tlle Taos (Pueblo) Mountains for
silver; that they took out millions, and had fourteen millions on hand
at the time of the massacre, (lGSO,) which they concealed in a shaft.
The paper stated that these silver mines were situated on the southwestern slope of the Pueblo :M ountains. A similar story: giving fourteen
millions, is told about Grau Quivira, near Fort Stanton. The former
statement is corroborated. by recent experience, as far as the existence
of silver bearing ores in these mountains is concerned. Some specimens
from a vein at the head. of Red Hiver, between Moreno and Taos, were
brought to Santa Fe by a Swedish miner, Gus Lawson. They contained
quartz, galena, and' zincblende, aud they were found to contain $139
silver per ton and p, trace of gold. Tlw•lode from which these specimens were taken is mn1ed by three Swedes, Lawson, Olsen, and Petersen, and named "Star of New Mexico." Another sample of galena;
brought by ])1r. Knapp from the same neighborhood, yielded $30 08
sihrcr, and $15 gold, per ton. As there is an abundance of wood, water,
aiH.l grass in these mountains, and hostile Indians are met with only ·
exceptionally, it is to be hoped that prospecting will be continued more
thoroughly than heretofore.
·
· vv~heu the Spaniards eame back to New Mexico, about the close of the
seyenteenth century, it. was, as reported at Taos, expressly stipulated
b,) the Pueblo Indians that they should not be allowed to engage in
mining, but only in cultivating the soil. This may account for the
entire abandonment of mining for · a long time after that period. The ·
miniug records relating to the time before 1680 have probably been lost
during the. :tlight of the Spaniards to El Paso; a seareh of the old Spanish archiyes, at Santa }:1-,e, has only revealed the following Spanish
grants:
•
1G85. N~testra Srct. del Pilar de Saragossa~, en la sien·illct del Fray Cristo val,
E. and. W., 45 leagues from El Paso. (Found by a soldier of the
Spanish army, while retreating to El Paso.)
170U. Santa. Rosa in the San Marcos Hill, (Santa Fe County.)
1710. Archangel Scot Mimtel, fifteen to 8ixteen miles from Santa Fe.
1713. El Glorioso Pcttriarca Seiior Scm Joseph, running north and south
in the Cerro Colorado, 'Embuda.)
1713. Nuestrct Sra. de los Reyes de Linares, an old covered up mine in the
Sierra de San Lazaro, (Old Placer 1\tfonntnins.)
1714. Gift of the same mine or p3,rt of it, (north and south.) .
1717. Sa.n Pablo, five leagues from SaJlta Fe, between Oienega and
Cienegilla.
1744. Nuestrct Sra.. del Pi!ctr de Sm·agozrt, (registro,) three leagues del Pueble San Lorenzo de Picuries.
1744. San Antonio de Padua,, (east and west,) three leagues from Picuries.
1744. Santa Rosa de Lhnct, (east and west,) two leagues from Picuries.
1763. Oalchihuite.
1764. Nuestrct Sra. de DoloreS*J one leagu-e south of the Cerillos ranch.
1818. La preciosa Sangre de 1n·i Serior Jestt Cristo at Abiquiu, in the. Sierra
del Cobre.
•
1830. Santo 1-.Ti'J'io, (conveyance of,) in the Oro ]\fountains.
1833. December 18. Santct Rosctlia, Jose Francisco Ortiz, in the Sierra de
Oro, west of the Mirra del Compromiso, (north and south.)
·
1833. December 19. 1\tfine adjoiniug the Ortiz mine. ·
1846. Santo llino, north of the Ortiz mine, (old placer.)
184G. :Mine in the Real San Francisco del Tnerto.
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In the Taos Valley, at the foot of the Pueblo 1\Iountains, gold has
been found, according to Mr. Kroenig, Lucien Stewart, and others. On
the reservation of the Pueblo Indians pro~pecting is prohibited by that
tribe, but north of it, about twelve miles from Fernandez de Taos, tlte
Arroyo Hondo and the gulches west of the· Calion del Agua are known
to contain su:fficiebt quantities of gold to make washing for it by means
of hydraulics and cheap labor a remunerative business. The placers near
Sau Uristoval, Garapata, and Lama Creeks are also auriferous. ln the
latter locality considerable washiug ha~ been carried on formerly. In
the acequia (ditch) near the town of Hio Colorado, the natives have often
been seen waslting gold, and near San Oristoval, Mr. Kroenig, an old
resident of New :1\lexico, found a nugget worth about one dollar. Near
the Hio Colorado a silver mine was worked several years ago, and Messrs.
Latapie and St. Vrain mined silver ores from a lode near the plaza San
Antonio. Last year the Arroyo Hondo l\Iining and Ditch Company, have
erected ~ 20-starnp mill in a ver~r promising·locality, about one-half mile
above San Antonio. Their ditch furnishes ample power to propel the
stamps, and as the wages of Mexican miners are only one dollar per day
and provisions, wood and timber are very plentiful and cheap, the extraordinary combination of all the facilities for working very low grade
ores seems to forebode a success. The mill is set up but as yet uncovered;
the stamps weigh 425 pounds each, and are propelled by a 30~~-iuch Lef..
fel's turbine wheel. The whole cost of the mill, including ±i.'eights, has
been $U,150. lt was manufactured by Gates, of Chicago. The freight
from Cllicago to .Arroyo Hondo has been eight cents per pound, and.
fi.'om the end of the Kansas Pacific railroad to .Arroyo Hondo, four
cents.
•
Tile hill out of which the company are digging their ore consists of
syenite and talcose slate, and is perfectly covered with float quartz. So
far they have be~n working on an immense surface slide, called " the
Henk," the quartz of which prospects very well, and in which exceedingly rich specimens showing free gold have been found. Yet the result
bas not been satisfactory, although the cost of milling is estimated by
Lucien Stewart1 one of the owners, to be ouly 80 cents per ton. The
mines are not yet sufficiently opened to furnish a regular supply of paying ore to the mill.
The mountains between Taos, Picuries, and Embuda, contain, also gold
mines which have been worked in former years. The mountains and
. gulches near .:\fora contain float quartz and gold, but are not much prospected. Tllis place is situate. west of Fort Union, in a very pleasant
valley, which abounds in water, timber, and grass lands. ln all these
last~mentioned districts the gold occurs ±i.'ee, and is easily extracted by
the common stamp-mill process. Some gold has been brought to Santa
Fe during the last year from the San Juan, but no particulars could be
learned about it.
Silver has not be~n produced in the Territory during the last year,
although many mines carryiug that metal exist in its boundaries. The
principal silver-bearing localities are the Organ 1\iountains, the Cerrillos,
the Sandia 1\Iountains, the Madalena l\iountains, Pinos .Altos, and the
Taos Mountains. Tbe two last places have already been described.
The Organ Mountains, so called from the immense cli:fts, resembling
organ pipes, which appear in them in many localities, are situate in the
southern part of iJhe Territory, 15 miles west of Las Cruces, on the Hio
Grande del Norte. The Yalley of the river at this point is very beautiful
and fertile, and is known everywhere as the Mesilla. .A tri- weekl~r stage
line between Santa J:i,e and .Albuquerque, and a weekly one between
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Albuquerque and lVIesilla, connects this part of the Territory with its •
capital. The distance from Santa Fe to lVIesilla is, acconliug to the
schedules of distances in the office of the general commanding the district of New Mexico, 279.65 miles. The rocks constituting the Organ
Mountains are porphyry, palaeozoic metamorphosed sandstones, and
carboniferous limestone. The latter two encase lodes of argentiferous
galena, iron pyrites, copper glance, carbonate of copper, and the products
of decomposition of galena and pyrites, together with a gangue of calcareous spar and heavy spar. The lodes are generally of good wi<ltb,
frequently as wide as six feet, and some of them have been worked successfully in former times. A l\1r. Stevenson is reported to h ave taken
$20,000 in silver out of his Stevenson Mine. The scarcity of water at
the mines and the fact that the region is unfortunately very much exposed to the Apaches, are the principal impediments to successful
mining.
The Stevenson and Adelia, mines have been described by Professor
R. E. Owen, and E. T. Cox has assayed some of the ore. A specimen
from the Stevenson contained 36 per cent. of lead and 1.8 per cent.
<>f silver.
The Cerrillos, 17 miles southwest of Santa Fe, contain many silverbearing lodes, 'vhicb have never been described, although they are well
worth it. They are situate on an old Spanish grant belonging to the
Baca y Delgado family. The Cerrillos are a series of low undulating
hills, about six miles long and three miles wide, aud consist mostly of
granitic 'rocks; a few of them are of volcanic origin. From a cou e made
up of basaltic lava near :M artin's ranch, a splendid view of the Old and
:New Placer Mountains in the southeast, the Bernalillo in the south '"'est,
Santa Fe in the north, and the Jenez Hange in the wes t~ is spread. lJefore the visitor. Through the kinuness of Don Jose Baca y Delgado,
the following mines could be visited under his gnidan<~e:
Santa Rosa, discovered forty years ago by Alvarauo, is situate in a small
valley surronuded by hills. The inclined shaft is 50 feet deep, bnt mostly
caved in. The lode is 6 feet wide, strikes north 23° east, alHl dips 80°
northwest. The walls are granite, and encase argentiferons galena,
zincblende, iron, and copper pyrites, in a gangue of hard quartz. .A bout
twenty tons of ore are lying on the dump. Oedar and piue are a.buuuant
in the neighborhood.
Jl.fina Ruele1Ta.-The lode consists of two layers on the surface, one of
which is three feet, the other one foot, wide. It crosses the str<:ttifi.cation
of the country .rock, (granite,) strikes north 150 east, and dips 80° southwest. The ore consists of galena, zincblende, iron and copper pyrites,
and the products of decomposition of these ores, all in a gangue of quartz
and partly decomposed feldspar. The inclined shaft ou this vein is 120
feet deep.
Mina del Tiro is situate on the east side of the Cerrillos, in tlte Canada
de las Minas. An incline 150 feet and a vertical~ shaft 100 feet deep,
connect with extensiv·e montones (drifts) of over 300 feet in length and
with many chambers. All are filled with water. The remains of au
old canoe, which was used for crossing water in the mine, are 8till there.
These excavations were made by the Jesuits, probably before 1680, and
the expense has been estimated at $100,000. Silver ore is visible iu
large quantities. It consists of the same minerals as described in the
above-named mines, but zinc-blende is so predomi~tant that the ore
was found refractory in smelting. The proper way to work it would be
by chloridizing, roastiug, and amalgamation. Salt for this purpose can
.be had iti large quantities at the salt lakes south of Santa li'e.
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Calchih'uite (Turquois) is an immense mine, entirely caved in. It was
formerly ·worked by the Pueblo Indians for turquoises. Small seams of
this mineral are still T"isible, but it seems to be of an inferior kind. Two
large gems from this place are said to have been presented by the Indians to Charles V.
:Many other mines and silver lodes were visited, but the former were
too mnch mwed in, the latter too little opened to admit of anything like
a reliable description. It may be mentioned, however, in this eonnection, that an assay of a specimen of very coarse galena from one ·of the
last-mentioned veins gave a result of 7G per cent. of lead, and $42 75
sil ''er per ton.
Tl10 Sandia Mountains are very little prospected. They are situate
betweeu Albuquerque and the New Placer, and contain many regular
·and well-defined lodes of argentiferous galena in a gangue of calcareous
spar. A sample assayed from one of these yielded $33 75 silver per ton
of 2,000 pounds.
The niaclalena 1\iountains are situate about thirty miles west of Scorro, a town on tbe Hio Grande del Norte, and one hundred and forty-three
south of Santa Fe. Three years ago a California miner found a very
rich piece of silver ore in these mountains, and subsequent prospecting
expeditions resulted in the discovery of many lodes, most of them small,
but rieh in copper and silver. A specimen yielded, by assay, $100 06
silver per ton; others are reported to have assayed as high as $500.
The Santa Juliana, lode is said to be a very large galena lode, which
carries $9 per ton in silver. Most of the veins have been but very im• perfectly opened, as will be seen from the following description of the
region:
Tile l\fadalena Mountain range rises abruptly from the plains to a
height of over 2,000 feet. It extends about forty miles in a north and
south direction, and is on an average three or four miles wide. Ths
principal rocks constituting it are limestones and metamorphosed saudstones. 'r he mineral-bearing veins are found on the summit and aloug
the western slope of the range, the greatest number being locatf:d on its
northern end. Some of. the canons along the sides of the mountain contain placer gold, but the quantity is insufficient for profitable working.
The TVa.~hington lode is located at the summit of the range near its
northern end, and forms the crest for a considerable distance. It strikes
northwest and southeast, and dips about 35° to the southwest. It
is large and well defined and carries copper, lead, silver and gold ores.
The first named are predominant. The openings, so far, are inconsiderable, the deepest shaft being less than 30 feet.
The Chavez, south of the Washington, on the summit of the range, bas
nearly the same strike and dip, and appears to be its extension. It is
a contact Yein between the limestone and sandstone, and carries the
same ores as the Washington ; the lead ores, however, predominate.
The Santct Juliana, at the base of the western slope of the mountain,
has the same strike and dip as the Chavez. It is a very large vein, from
10 to 20 feet wide, and bas been traced on the surface for a long
distance. It contains, principally, carbonates of lead; besides this, copper, silver, and golu. The gangue is impregnated throughout with mineral, and the Yein is undoubtedly capable of producing extraordinarily
large amounts of ore when properly opened. Good pine.ttimber and
plenty of water are close at hand on eYery side, anu the adjacent plains
are covered with a luxuriant growth of gramma grass.
The Hu,bbell is located in a small range of low, grassy bills, about
seven miles northwest of the Santa Juliana. It strikes northwest
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and southeast, and stands nearly vertical. The vein is small, bnt its
very straight course can be traced on the surface for a long distance.
The ores seem to be formed by the decomposition of fahlerz, and consist
of carbonates of copper, chloride of silver, &c. They are very rich and
can be reduced by amalgamation.
The Cm·ona de Pueblo has the same strike and dip and carries the
same ores as the Hub.bell. A number of similar veins are in the same
vicinity, all of which are only slightly opened. They are situated in
the pa;ss about twenty miles east fi·om the Rio Grande. The Corona de
Pueblo is ~en or twelve feet thick, dips at a slight angle, and carries
carbonates and copper glance. It has been very imperfectly opened;
the shaft, 20 feet deep, has not yet passed through the vein. The ore
contains a small amount of gold and silver.
About a year ago adobe furnaces were erected at some of the :Mada-·
lena mines and considerable amounts of ore were smelted. The enterprise was, however, unsuccessful.
Whenever railroads Rhall traverse this country, its mines will be of
great value, as they will possess then every facility for successful working. For present working the ores are too poor in the precious metals ·
to stand the large cost of transportation for supplies and the metal.
The principal copper mines of the Territory have already been described. Besides those already mentioned, the mountains between Taos
and Moreno, at Abiquiu, Tij.eras, and l\1anzano, may be enumerated as
localities rich in copper ores. The mines of Nacimiento and Jemez,
where small seams of native copper occur between layers of sandstone,
have been abandoned, as have also those of Tijeras. Most of these #
mines are not likelv to be successful until railroad communication with
the civilized worh.l'is established.
Some of the gold lodes near Real del Tnerto, however, might be
worked to a profit. even at the present time by extracting both gold and
copper by means of the proper dressing and smelting works. There is
so much gold ore carrying a large percentage of copper found at these
mines, that a very successful business could be done on that basis, especially as the anthracite coal of the ·vicinity furnishes a very cheap
ai1d convenient fuel.

CHAPTER LIX.
COAL AND IRON ORES.

The occurrence of anthracite coal in workable beds in the western
Territories near the gold and silver districts is of such great importance,
that I cannot conclude this report on New 1\'Iexico without giving a detaiJed description of the cmtdwacitc n~ines at the Old Placer Mountains.
They are situated near the northwestern foot-hills of that range, about
twenty-three m11es southwest of Santa ~e, and, respectively, four and
one-half and six miles from the mining town of Real de Dolores.
It is well known that anthracite beds occur in almost all formations~ though they are mostly found ju the older rocks of th~ palaeozoic era, .and always in localities where these rocks ha\Te either
been consiuerably disturbed by eruptions and upheavals subsequent
to the deposition of those strata, or where hot, molten masses, though
they have not disturbed the original stratification of the neighboring
rocks to any. considerable extent, have, at a former period, exerted
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metamorphosing influences on them. Thus the fact has been satisfactorily established in many coal beds of great extent, that they may
in one locality consist of a true anthracite, while in another locality,
remote from the causes of metamorphism, the same beds, determined
as such by the inclosing strata and. the fossils found in them, may contain bituminous coal, or even lignite.
An entirely analogous case is presented by the anthracite beds of the
Placer Mountains.
True anthracite has a specific gravity of 1.4 to 1.7, its hardness is
2-2.5, an<l it contains 85 to 93 per cent. of fixed carbon. Volatile
matter after drying, 3 to 6 per cent. It is amorphous, of conchoidal
fracture, brittle, bas a sub-metallic luster, iron-black to grayish and
brownish-black color, and when pulverized forms a black powder. It
ignites with difficulty and at a high temperature, but when. ignited produces an intense heat. The coal from the coal mines to Le describe<l in
the following, presents all these qualities, and there is, consequently, no
doubt that it is really anthracite.
At present, two mines, one and one-half miles distant from each
other, are opened by the New .Mexico Mining Company.
A wagon road leads from Real de Dolores in a north western direction
around the foot-bills of the Old Placer }\fountains to the new anthracite
mine. Before reaching the mine, the road leads through a ravine parallel
to those where the coal bed is exposed and.about 250 yards distant from
them. Here the outcropping rocks consist of nearly horizontal layers
of massive sandstone, 'vhich is coYered with an overflow of porphyry.
A dike of the same rock is found on the lower side of the croppings of
the Cunningham gold mine, from wllere it bas been traced with slight
interruptions over six miles to the old anthracite mine, forming a cap
on the massive sandstones of the coal-bearing formation. The new
mines are situated at the junction of two small ravines, forming a· larger
one, which descends gradually, first in a northeastern, then in a
northern direction toward Galisteo Creek, tvm and one-half miles distant from the mines. The lower wall of the coal bed is nearly level
with the bottom of the arroyo, and as the dip is about 15° southeast,
toward the ravine, the position of the bed is certainly an exceedingly
favorable one for opening and working. It has been opened in two
different localities, on the eastern side of the south branch of the ravine at the junction of the two smaller ones, and on the western side of
·the same branch about 50 feet south of the first opening. The first one
follows the dip of the bed for a distance of about 35 feet; the whole
incline, 5 feet high by 5 feet wide, is excavated in solid anthracite, and
shows the bed to be of great regularity. The following strata accompan;ying this coal-bed are exposed to view in this locality fi'om the bottom of the ravine to the top of the hill:
Carbonaceous shales. _____ . ____ .... _... ____ ... _. ___ . ___ ... __ .. _.... _... ___ . 1
Anthracite .. ____ ------·-----------------------··---------··----------- ____ 5
Carbonaceous shales ________ ... --· ____ ·--·-·-···-··· ___ ·-·. _________ .. ---·_ 1
Indurated clay_ . __ . _... __ ... ____ . __ . ________ . _.. ___ ... ________ .. __ . _. _____ . 4
Laminated argillaceous sandstone, containing fossils .. ___ . _... _. ____________ . 25
Massive sandstone _____ ·----· ·----- .... ______________________ .. ______ ---· .. 100

foot
feet
foot
feet
feet
feet

In the second locality the coal is opened by three tunnels, t\vO 25 feet
loug and one 40 feet long, showing the same strike and dip .of the bed
as the incline. The anthracite, however, is only 4 feet thick, while the
thickness of the shale varies from 3 to 4 feet.
About 280 tons of coal have been taken from this mine. It sho\\·s all
the qualities of a true anthracite, contains 87.5 per cent. of fixed car-
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bon, and when burning, shows only the short, blue flame of carbonic
oxide. The steam-boiler of the engine propelling the New Mexico Mining Company's stamp mill has been successfully heated by it. A hundred pounds brought to Santa Fe were used by Mr. Bruckner in his
assaying furnace, in order to test the heating power practically. He
found that a white heat was reached in a very short time, and that this
heat lasted about three times as long as that produced by an equal
weight of charcoal. As the material does not coke in th~ least, it is
evident from this test that it is perfectly adapted to use in blast fur naces, though it will require a higher pressure of blast on account of its
density, than charcoal or coke. As far as its application for all practical purposes is concerned, it is undoubtedly fully equal to Pennsylvania
anthracite and really the best fuel discovered so far in the West.
The second coal mine is situated about one and one-half mile southwest of the one just described. Between the two mines exists a bed of
excellent fire-clay, some of which was tested by Mr. Bruckner, in Santa
Fe. He made a scorifier out of it and smelted lead and borax in it in
the hottest anthracite fire. It neither cracked, nor was it attacked in
the least by the flux, so that this test Rpeaks well for its use as fireproof
rna terial in furnaces.
Between the fire-clay and the following sandstone stratum a bed of
iron ore is found. Both carbonate of iron and hematite are present.
Ores of this kind as well as boulders of magnetic iron ore and large deposits of the same abound in the·mountains of the Old and New Placer.
Thousands of tons of large boulders of great purity cau be collected,
for instance, near the ~ld anthracite mine, away from the different extensive deposits of magnetic iron ore, which occur in the same locality.
The second anthracite mine, spoken of above, is opened by a tunnel 90
feet in length driven into the coal bed near the entrance of a steep ravine, the sides of which are nearly perpendicular. It is started near the
bottom and on the west side of this ravine, rising with the dip of tile
strata, which, as in the locality spoken of first, is 15° to the east. The
following succession of strata, commencing at the bottom of the ravine,
is visible:
Anthracite 2 feet; slate 10 inches, diminishing toward the breast of
the tunnel; anthracite 1 foot 6 inches ; alternating layers of shale, iron
ore and sandstone varying from 5 to !J inches in thickness; laminated
argillaceous sandstone, containing fossils; and 12 feet of massiye sandstone, overflowed by felspathic porphyry. The latter rock forms the east
bank of the ravine from top to bottom. About 100 tons of anthracite
of an excellent quality have been taken out and are lying on the dump.
Long exposure to the atmosphere through summer and winter h:-·we not
altered its compactness in the least. It is of jet black color aud contains 88 per cent. of fixed carbon and 5 per cent. of ashes of a brick-red
color.
Although roving bands of hostile N avajoes visit this locality sometimes, and even have their usual camping place at the coal mine, the
splendid opportunity offered here for procuring a cheap and superior
fuel for tlle surrounding mining districts will undoubtedly be moi'e extensively made use of very soon. For those who intend the erection of
metallurgical and especia1ly smelting works for the beneficiation of
the more rebellious gold and silyer ores, and also for copper and iron
smelting establishments, the occurrence of these anthracite beds is of
the utmost importance, and will no -doubt be duly appreciated.
At the south side of the Old Placer .lVIountains, at a distance of ten
miles from the above described coal beds, an anthracite vein has lJeen
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opened in the second arroyo east of the rancho near the spring on the
road from Tuerto to Dolores. There are two pits of a depth of about 6
feet. The first one shows the following section: Shale 2 fe-et, anthrn~
cite 10 inches, shale 8 inches, anthracite 2 feet. The strata course north
370 east and dip 750 northwest. The second pit is located within 100
feet from the first, and contains only a six-inch seam of coal, which con·
tains a great deal of sulphur.
.Another coal bed is exposed near Galisteo Creek, but as the locality
could neither be visited nor a specimen procured from it7 its nature and
the quality of the coal could not be determined. IndiCations of coal
oil are said to exist here, as well as two miles north of Santa Fe,
where. a layer of coal mixed with iron pyrites occurs.
Of the many different localities where coal veins crop out in the Territory, I will only mention tLe following: On the reservation of the
Pueblo Indians near Taos, at the foot of the Pueblo Mountains; in
the Raton Mountains, on the Vermejo River near Maxwell's, where
the beds are 6 feet thick ; on the Purgatoire Riv·er, near.Las Vegas, at
the Rio Puerco, in the San J\1ateo Mountains, and in numerous places
west of Fort Wingate; a large bed exists near Fort Craig, (San Pedro.)
J\Iost of these beds have been ably described by Dr.•John L. Leconte in
his notes on the geology of the survey for the extension of the Union
Pacific railroad, eastern division, from the Smoky Hill River to the
Rio Grande, Philadelphia, 1868.
Coal has been used to a very limited extent so far. The Vermejo
and San Pedro coal are used for blacksmithing; the latter also for domestic purposes at Fort Craig. The anthracite from the Old Placer,
it has already been stated, is used for the heating of a steam boiler.
None of the new l\fexico coal has so far been used for metallurgical
purposes, although some of it is very well adapted to such· use. No
attempt has ever been made to smelt iron, although ores exist in great
abundance and of great purity in the immediate vicinity of anthracite
coal and contiguous to fire-clays and limestone.
Iron ores occur in beds, and as tloat boulders in the form of carbonate
and hematite in the coal measures; as magnetic iron ores they accompany the gold-bearing formation. Every gulch and river in this formation contains magnetic iron sands, the " marmaje" of the Mexicans;
and pebbles and boulders of great purity, the "tepurtite,~'or ''la guia
del oro," of the native miner. Large lodes of it, with huge croppings,
are fqund together with gold Yeins at the Moreno Mines, (N acita Gulch;)
at the south side of t.h e Old Placer Mountains the Mammoth lode contains such ore; in tLe New Placer Mountains east of Tuerto ·are very
extensive croppjngs of pure magnetite; and immense quantities of it exist
at the Hanover copper mines near Pinos .Altos, while a large lode of
specular iron ore has been "found of late near Embudo (between Taos
and Santa Fe.)
The following resume of the ores and minerals found in the Territory
of New Mexico up to the present time speaks well for its resources:
I. Gold.-1. Placer gold, accompanied by magnetic iron sands, occurring
in all streams and gulches near quartz lodes. 2. Gold in quartz lodes,
in white and blue quartz with magnetic iron ore, oxide of iron, iron
pyrites, manganese, malachite, azurite, copper pyrites, galena, and zincblende.
II. Silver.-In argentiferous galena, zinc-blende, iron and copper pyntes, malachite, ancl azurite, in fahlerz and grey copper ore.
III. Leacl ores.-Carbonate, sulphuret of lead, &c.
H. Ex. Doc: 207--27
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IV. Copper ores.--N ative copper in river beds and lodes, red oxide, malaehite, azurite, copper pyrites, copper glance, variegated copper.
V. Jl[ctnga.nese.-Binoxide, oxide, silicate, and carbonate of manganese.
VI. Iron ores.-Carbonate, hematite, specular iron, magnetite.
VII. Goa.l.-Anthracite, bituminous coal.
VIII. Salt.-In salt lakes and springs.
IX. Precious stones.-Garnets, turquois, opal.
X. Quicksilver.
XI. Soda..
XII. Gypsum, lime, cement, sulphur, sulphuret vf iron, chromic iron, etc.
CONCLUSION.

It is difficult for the uninitiated to understand why the Territory of
New Mexico, with all her resources, produces so very little. Yet there
are several reasons which, so far, have prmTented the rapid progress this
part of the country should be expected to make.
At the head of the list stands the apathy of her own inhabitants.
There are about 90,000 native Mexicans and Indians, 3,000 persons born
in the States, and about 9,000 foreigners in the Territory. The larger
part of the Americans and foreigners have found profitable employment
under the government or in mercantile pursuits, and the Mexicans are
generally very poor and content to earn enough for the bare maintenance of their lives by cultivating the soil. The hostility of the Indians
is a great d! awback, and the military authorities, as well as the Indian
commissioners, have so far been ineffective to stop the depredatjons of
the red man. Immigration only can overcome these evils, and that is
greatly hindered by the prairie wilds and long distances without railroad communication which separate the Territory from the States.
Sooner or later, however, it will be known that New Mexico need not
shrink from a comparison with her sister Territories ; none of them surpass her in natural resources and riches, and many of them stand below her in the scale.
1

•

PART II.

UNITED STATES MINING LAW.

•

UNITED STATES MINING LAW.

The ·following letter was addressed to me, at my request, by Bon. E.
F. Dunne, of White Pine County, Nevada, a gentleman who formerly
resided in Humboldt County, and whose legal knowledge, as well as his
loug familiarity with the conditions of title, etc., of mines on the public
lands, entitle his views to the most respectful consideration:
WASHINGTON, D. C., Decmnber 20, 1869.
DEAR SIR: You have asked me to state what I have observed with
regard to the workings of the national mining law-how it is liked ;
what faults, if any, are found with it; and what improvements, if any,
are proposed; and to embody in the form of amendments such suggestions as I have met with as seem worthy of approval.
I hesitated long before promising any compliance with the last request,
my experience in mining codes having taught, me that while it is easy
to point out defects, the cure for them requires great time, thought, and
care, combined with a knowledge of the subject difficult to attain. I
was disposed to be grateful for the benefits secured by the act in question, and to look with distrust upon any attempt to supplant it with a
more elaborate code, fearing that to open the subject again migllt
imperil advantages already gained; but wben I came to understand
your position better-when I saw that yon were as anxious as any of
the miners could be, to preserve the most popular features of the law
unimpaireJ, and only sought to add to the efficiency of the act by
amendments with regard to details, which it is universally admitted the
first general draught of the law did not cover, I felt bound, of course, to
do anything I could to aid in the matter. It is only by a free interchange of sentiment on the part of all who are affected by the law, that
the information can be obtained which is necessary to enable any one
to draught general provisions which will be applicable to the vast extent
of country sought to be brought within the operation of the act. .l\Iy •
observations have been confined chiefly to silver mining in the State of
Nevada, yet it is with great diffidence I venture some suggestions as
possibly being applicable to that branch of mining within even that
comparatively limited area. How they would affect California, Colorado,
or New Mexico, Arizona, Oregon, or Idaho, J\'Ion tana~ Washington, Wyoming, or Dakota, in silver mining alone, to say nothing of gold, cinnabar or copper, which the law also covers, is more than I can tell. There
it5 a great probability, also, that we will before long acquire jurisdiction
over the Mormon Te!'ritory of Utah, when further modifications in the
act may be necessary. If we had a full discussion of this subject from
the different regions mentioned, we might then hope to educe 'ome general principles applicable to all. We cannot expect a satisfactory law
in a day. If we succeed in getting a good one after ten years' careful
work, we shall be fortunate indeed.
RETROSPECT .
..A great many persons feel that what they call interference in this
subject by Congress, is somewllat in the nature of an infringement upon
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established rights. A slight review of the status of the case may(a, n~··:'
such persons to look upon the matter in a different light. Up to the
year 1866, we had no general law on the subject of mining, nor any
official declaration as to what policy the government intended to pursue
\Vith regard to the precious metals in its soil. The general policy of
' nations had been to reserve these treasures as jura regalia, and thus
treat them as the special property of the sovereign, to be mined under
such regulations as might from time to time be ordained; to be licensed,
leased, or granted, as might at any time be thought best. In older times,
when all authority was concentrated in a single sovereign, who could
quickly adopt and easily enforce any policy he pleased, it is easy to see
how a system which furnished so convenient a means of revenue waR
eagerly established. But the discovery of our precious metals, in quantity worthy of national consideration, came in the midst of great excitement, right after the Mexican war ; the mines were in a distant region,
and before the government was able to acquire any definite knowledge
of the extent of the deposits, hundreds of thousands were engaged in
working them. To determine upon a governmental policy in the matter, required, not the will.of a single sovereign, but the concerted action
of some hundred members of Congress, to whom the subject was new
and the information thereon scanty and difficult to obtain. As a natural
consequence, nothing was clone at that time. The ultimate rights of
the government, it was argued, were safe. They could be asserted at
any time. Meanwhile, the people, finding some law necessary, began to
make regulations for themselves. Whenever a number of miners found
themselves working together in a certain locality, they called a meeting,
organized a mining· district, established its bounds, defined the extent of
ground each man might hold, and fixed the amount of work he should
do per month, or per year, to retain it. They -enforced these rules vi et
armis at first. Very soon the courts, in the absence of other laws, and
finding these codes well suited to the cases coming beforP. them, adopted
them as the rule of judicial decision. The syste:m thus instituted in
California, gradually spread to the adjoining States and Territories. It
had some imperfections; it gave no absolute title to the mine. If a
man left his district, he was liable to find the law of tenure changed
and his claim "jumped" on his return; but on the whole, the miners
• preferred to let the system stand rather than ask any aid from Congress.
All they wanted from the government was uniformity and stability of
tenure, with the right to purchase the absolute title when their labor
had demonstrated the value of the claim; but they feared to agitate
that question, lest the price should be placed at a figure beyond their
reach, and so, by common consent, they kept very still on this point,
and worked away under the let-alone policy of the government.
NEW POLICY PROCLAIMED.-THE GOVERNMENT ASSERTS ITS RIGHTS.

For nearly twenty years the government had quietly looked on at all
this work of the miners, saying nothing, not knowing what to say.
Nobody ·was complaining. Millions of dollars were rolling into the great
cities of the East every month, trade increasing, manufactories thriving,
and everything seemed to be working well enough without the need of
interference. But now came a great difficulty. The government, for
the first time in many years, began to be pressed for money. It had just
emerged from a great war; was burdened with an enormous debt; heavy
taxes were levied, and still the treasury was empty. Suddenly there
rose a party in the East with the cry, '' Sell the mines! they'll pay the
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debt!" The thing took. Bills were introduced in both houses of Congress immediately. I do not remember the details of the bills, but I
understand the main feature was to put the mines up at auction and sell
to the highest biclder. . This principle was particularly odious to the
miners, aud roused their indignation to the highest pitcb. At a tremf\ndous sacrifice of life and health, of the comforts of home, and the
pleasures of civilization, the vast regions of the far vVest had been explored, and these mines discovered and made valuable by the labor
bestowed upon them. It was notodous that, as a class, the miners were
poor. They had sent forth millions upon millions to quicken the pulse
of trade, ·but received in exehange only the necessaries of life, which
were quiekly consumed ; while the gold produced, and the profits on
the articles consumed, were both gathered to the money centers of the
East. To sell the mines as they then existed to the kings of these
centers, as the highest-bidder plan would necessarily do, would have
been to sell them not only the bare title to the mines~ but also the lh-es
and the labor that had been sacrificed to make those mines what they
were. If the sentiment in other regions on this question was similar
that in Nevada at the time, I do not f~xaggerate at all when I say that
no such law could ever have been enforced. Fortunately, the mining
interest was ably represented in Congress, led by Senators Stewart of
Nevada and Conness of California, both thorough masters of the subject. They grappled the question with all their power, knowing it was
a matter of life or death to the regions they represented, and, after a
desperate struggle, defeated the highest-bidder plan, and achieved a
complete victory for the principles most anxiously desired by the miners,
namely, the recognition of their mining laws, and the right of the discoverer of a mine to purchase the title from the government at a reason-able price. No matter how defective the bill may be in detail ; no matter how many points it leaves entirely untouched; the miners will ever
be grateful for its passage, for in that, t.o them, memorable session, it
was not a question of detail nor perfection, but a struggle between two
great conflicting principles, and the policy desired by the miners prevailed. Still, we must remember that the quartz-mining interest is yet
in its infancy. It has not had twenty years' growth yet, and it is an
industry which a thousand years of exploitation will not exhaust. It
behooves us, then, to elaborate our mining code with the utmost care;
to give it the greatest attainable perfection of detail, and, at the same
time, to generously enlarge its seope until every branch of mining industry receives the fullest protection it is possible to afford.

to

HOW THE LAW IS REGARDED.

Gregory Yale, in his excellent work on Mining Claims and Water
Rights, who may doubtless be taken as expressing the general feelings
in California, says of the law: "As the initial act to the legislation
which must necessarily follow, it is more commendable as an acknowledgment of the justice and necessity which dictated it, and for its expediency as a means to the advancement of the State and nation than
for the perfection of its provisions, or their exact adaptation to the
accomplishment of the object intended."
Mr. Yale hastens, however, to deprecate unfriendly criticism of the
act on this score, acknowledging that more was done at the first stroke
than we bad reason to expect. So far as I have been able to judge of
the ~;entiment of Nevada, the only place where I have had an opportunity of examining the operation of the law, it is much more favorable
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than that e.x pressed by Mr. Yale. Nevada, unlike California, had no
long line of decisions recognizing the yalidity of her district laws. In
the so-called "outside districts" of Nevada, these laws generally pro. vided for forfeiture and relocation of claims. An immense amount of
relocating had been done, but the validity of sti.ch action was not yet
judicially estalJlished. Capital was afraid to buy either the old or the
new title. All was uncertainty and confusion, mines unworked, miners
idle, capital standing aloof. This act at once restored order, certainty,
and confidence, in such regions, by reason of the provisions of section
one, which recognized the binding force of local rules and customs. A
relocation made in accordance with the laws of the district became at
once of as much value as though it had been the original title; people
knew where they .stood; capital was invested with safety, and many
districts sprang into new life, directly under the operation of this section
of the law. V\'hile this much must in candor be said of the first section,
it is also true that while the principle of granting patents for mines
is peculiarly welcome to the miners, the manner in which this principle
is applied in the other sections has been so objectionable that very few
applications for patents have been made, except in the comparatively few
cases where the restriction of the grant to a single vein in the area
claimed made no difierence to the owners, from the fact that no other
Yein was supposed to exist in their area besides the one for w·hich a
patent was aHked. This matter will be more fully set forth under title
fourth, in that portion of this letter where the ot>jections to the law are
separately treated.
WIIAT FAULTS ARE FOUND WITH TilE LAW.

The o~jections to the present law are numerous, but the following
may be considered as the most important:
1. Not :fixing the size of the tract.
2. Allowing piratical locations to be made in the immediate vicinity
of bona, fide claims.
3. Permitting later locations within 250 feet of the center of an old
location, to prevent the lateral extension of such old claim to the full
width of 250 feet each side of said center.
4. l{estricting the patent to one vein in the :first instance, and not
allowing a patentee to purchase other ye;ns found in his area without
the formality and expense of a new patent.
5. Not providing for the disposition of bodies of outlying ore often
found near a productive vein, but which, strictly speaking, are not a
part of it.
G. Not determining in cases where two veins cross in depth who shall
llave the ore in the space of intersection.
7. Not determining in cases where two veins unite in depth and become one, how the same shall be held below the point of union.
8. Granting patents before work euough is done to determine the
width and c(}urse of the vein.
9. Not providing for a uniform condition of tenure of possessory
claims.
10. Not providing for greater safety of district records.
11. Not providing some mode to settle the question whether a mineral
deposit proposed to be patented is a vein or only a deposit, and, in case
it be merely a deposit, not limiting the patentee thereof to the area
granted.
12. Not extending the law to placer mines, river diggings, gravel
claims, and cement deposits.
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13. Not providing a mining school and surveying fund.
14. Not preventing rascals from floating a location originally placed
on a worthless claim to some new discovery of greater value.
15. Allowing the regi13ter to publish the notice for a patent at such
cost to the claimant as the register and printer may choose to agree
upon, instead of permitting the claimant to make his own bargain for
that service.
16. Not prohibiting mere extensions.
WHAT REl\fEDIES ARE PROPOSED FOR THESE DEFECTS.

In your report for 1868, you suggest remedies for most of these objections. I will take up the objections one by one, and place by the side
of each the remedy proposed. This arrangement will have two advantages:
First. All who choose can then see exactly what objection is made.
If it be too strong for some regions or not broad enough for others, parties resident therejn can enlarge or modify them accordingly.
Second. If the form of the objection be satisfactory, parties interested
can judge of the propriety of the remed.v proposed and acquiesce or
suggest improvements, as the case may be.
The general principles of the existing law are contained in the following sections :
Section 1. The mineral lands of the public domain, both surveyed
and unsurveyed, are hereby declared to be free and open to exploration and occupation by all citizens of the United States, and to those
who have declared their intentions to become citizens, subject to such
regulations as may be prescribed by law, and subject also to the local
customs or rules of miners in the several mining districts, so far as the
same may not he in conflict with the laws of the United States.
Section 2. vVhenever any person, or association of persons, claim a Yein
or lode of quartz, or other rock in place-bearing gold, silyer, cinnabar,
or copper, having previously occupied and improved the same, according to the local customs or rules of miners in the district where the same
is situated, and having expended in actual labor and improvements
thereon an amount of not less than one thousand dollars, and in regard
to whose possession there is no controversy or opposing claim, it shall
and may be lawful for said claimant or association of claimants to fi1e
in the local land office a diagram of the same so extended, laterally or
otherwise, as to conform to the local laws, customs, and rules of miners,
and to enter such tract and receive a patent therefor, granting such
mine, together with the right to follow such Yein or lode, with its dips,
angles, and variations, to any depth, although it may enter the land
adjoining, which land adjoining shall be sold subject to this condition.
Section 3 points out how the proceedings in applying for the patent
shall be conducted, and how the survey Rhall he made, closing with the
clause: "But said plat, survey, or description shall in no case co\er
more than one vein or lode, and no patent shall issue for more than one
vein or lode, which shall be expressed in the patent issued."
Section 4 permits a departtue from a rectangular form of survey, and
ordains "that no location hereafter made shall exceed two hundred feet.
in length along the vein for each locator, with an additional claim for
discovery to the discoverer of the lode, with the right to follow such
vein to any depth, with all its dips, yariations, and angles, together witb
a reasonable quantity of surface for the convenient working of the same,
as fixed by local rules;" and provides, further, "that no person may make
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more than one Jocation on the same lode, and not more than three thousand feet shall be taken in any one claim by any association of persons."
Section 5. As a further condition of sale, in the absence of necessary
legislation by Congress, the local legislature of any State or Territory
may provide rules for working mines, involving easements, drainage,
and other necessary means to their complete development, and those
conditions shall be fully expressed in. the paten.t.
Section 6 ordains that in case of contest of title all proceedin.gs relative
to a patent shall be stayed until the question. is decided in the local
courts.
Section 7 gives the President power to establish additional land districts, as may be necessary.
Section 8 permits the construction of highways over public lands.
Section 9 relates to water rights.
Section 10 allows pre-emptions to homesteads on lands formerly designated as miv-eral lands, when no mines, up to the time of pre-emption,
have been chscovered on them.
Section 11 and last gives the Secretary of the Interior power, after survey, to designate what lands shall be treated as agricultural and what
ones shall be considered mineral lands.
The foregoing synopsis em braces all the principles of the act relating
to mining. I will now proceed to the objections made and the amendments suggested.
FIRST.

Objection.-That the area of the tract granted is dependent upon the
laws of the district in which the claim is situated, and consequently is
subjected to all manner of variations as to its extent.
Remecly suggested.-Let the law prescribe the area, regardless of miners'
customs.
Comments.-V\That size should be prescribed~ That it ought not to be
more than three thousand feet in length upon a vein, most are agreed.
But is it right, some may ask, to compel a man to pay for more than he
'vants to buy~ No; but the government can say what sized tracts it
will sell, and parties may buy or not, as they choose. Where a vein
crops the whole distance, the claimant will cheerfully take the full extent
of three thousand feet; but when it crops only :fi. ve hundred feet in length,
and the remainder of the ground appears to be barren, or is broken up
too much to permit of working-it to advantage, or lies flat and seems to
be worthless, he will wish to reject the latter part. 'rhen, again, how
shall the width be :fixed~ It is generally admitted that at least two
hundred feet on each side of the vein should be given, when possible;
but tllat leaves the whole width of the tract still indefinite, because the
vein itself may vary from one inch to :five hundred feet in width, and all
of that width is to be granted in addition to the two hundred feet on
each side. But as either of these extremes of width are very rare, would
it not be well to :fix on :five hundred feet as the settled width of the area
to be patented~ The claimant can then select a line which he is willing
to accept as the center of his vein, and take two hundred and :fifty feet
on each side of it. But will this meet a case where the vein itself is
more than :five hundred feet wide~ Yes, if the principle of consolidation
hereinafter suggested in title second be also adopted. If the width be
fixed at :five hundred feet, no claim should be permitted to be of less
length than a like number of feet. What shall be done with fractions
less than fiye hundred feet, occurrmg when two claims run toward each
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other on the same vein, but are stopped by the three thousand feet limit
before tltey join' Treat them like fractions in the agricultural surveys.
Include them in the patent of the nearest owner. We fix the area which
a claimant of agricultural lands may receive; why not with mineral
lands also' The government has a direct interest in seeing that nQ
claims are too small, as well as in preventing their being too large.
There is such a thing as cutting up a piece of valuable ground into such
impracticable shapes that it will be of no benefit to any one; and in the
matter of division the owner, and not the purchaser, should decide. It
is ~o the interest of tlte government to see that these mining claims are
large enough to justify the great outlay necessary to thoroughly prospect them. It is wrong to permit a.ny one to locate as small an amount
as two hundred feet along the line of a vein. The Comstock was
ruined by small locations. They are the death of legitimate mining, and
available only for the worst kind of stock-jobbing purposes. One deep
shaft will suffice to work a claim two thousand feet long. Ten will he
needed to work ten claims of two hundred feet each, when held separately, as they may be and often are now. All of the labor on nine of
t.h ese shafts is lost to the public, and that is one of the parties interested
in this matter; for the country is enriched from mining in proportion as
the yield of bullion exceeds the cost of production. Labor is capital just
as much, so far as kind is concerned, as money is. Labor and money
combined make capital which may produce property. Either of them
by itself is also capital; but labor can produce property working alone,
which money can never do. A waste of labor is just as serious a loss
to a country, so far as it goes, as a waste of money. Successful mining,
as a rule, requires a proper application of science, money, and muscle.
When laws are to be framed for the regulation of the mining industry,
the representatives of all of the elements essential to its existence are
entitled to a voice iu their enactment. It does not settle the question
for the prospector to say, "If I am willing to take two feet or two huudred feet, and take my chances on it, whose business is it~ If it don't
pay, it's my own loss." No, it is not simply his own loss. A mine has
been ruined, no one benefited, and the country, as well as the miner,
bas lost a certain amount of labor. N ehber should money or science
alone determine the law; but an should consult, make the best terms
they can with each other, and abide the result.
The present supposed limitation in the law, restricting each locator to
two hundred feet,,is a nullity at the best, if a party wishes to avoid it..
When a prospector goes out to hunt for claims, he is generally backed
by one or two persons, who contribute a portion of the expense of the
trip. Among them they make up a list of names of such of their friends
as do not care to engage in mining, and who readily agree to execute
deeds whenever called upon for any ground which may be taken up in
their names. If the prospector finds a promising vein, be locates it,
using these names in conjunction with those of the parties directly interested, setting down two hundred feet for each name. When he returns
the complaisant friends congratulate him on his success and execute the
deeds as promised; and thus the real owners have obtained five hundred
or one thousand feet each, as the case may be, virtually by location in
spite of the law. As the restriction is a nullity and ever must be,. so
far as the good it aims at is concerned, but is still potent for evil in the
tacit permission it gives to make small locations, why not remo,~e it
altogether, and prohibit the cutting up of valuable property into worthless fragments ~
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SEC.-. On vein locations made on and after the first Monday of July,
1870, the area for which patents may issue shall be in length not less
than five hundred feet and not more than three thousand feet, and may
be of any width not exceeding five hundred feet.
SEc.-. On vein locations made prior to the :firRt Monday of July,
1870, the area may be for such amount as is claimed by the owner and
allowed by the district laws governing the location, not exceeding three
thousand feet in length by five hundred feet in width.
·
SEc.-. The length of a claim on a vein location, in all cases contemplated by this act, shall be measured in the direction of the general line
of some one vein in the area claimed, said vein to be designated by the
claimant.
.
SEC. - . On deposit locations made on and after the first Monday of
July, 1870, the area shall be a square, whose side shall not be less than
:five hundred feet and not more than three thousand feet in length.
SEC. - . On deposit locations made prior to the first l\:ionday of July,
1870, the area shall be as governed by the laws under which it was made :
Provided, That when the area claimed, in cases contP.mplated by this section, exceeds a,n area equal to three thousand feet square, it shall satisfact~rily appear that said locations are not unreasonable in extent, considering the expense necessary for their development.
SEc.-. On and after the first :Monday of July, 1870, the whole of the
area in a mining claim for which a patent may issue, may be located by
one or more persons.
·
SEC. - . On and after the first Monday of July, 1870, no location shall
be made within two hundred and fifty feet of the longitudinal center
line of an existing mining location.
SEC.-. All distances mentioned in this act shall be determined by
horizontal air-line measurement.
Notes.-1. The adoption of these sections would also require a modification of the language of section 4 of the existing Law.
2. I know nothing about how these sections would affect gold-placer
or cinnabar deposits.
.
3. These amendments relating to area should be considered in connection with those to be set forth under objections 3 to 7, inclusive.
SECOND.

Objection.-Allowing piratical locations to be made in the immediate
vicinity of bona fide claims.
Remedy suggested.-That no younger location made \'lithin two hundred and fifty feet of the central line of an older location shall be
J)atentable.
Comments.-rhere is no objection to enforcing this principle after parties have had notice that such claims, if made, will be illegal. The
amendments under title first cover the ground on this point from and
after the first Monday in July, 1870, because, under those provisions, no
such cases can arise after that date.
Bat if it be sought to apply the remedy suggested for objection second
to existing claims, it would meet with great opposition. It would be
looked upon as a virtual confiscation of such younger claims for the
simple purpose of insuring a technical uniformity in the law, and be
anathematized on every side as an infamous procrustean policy. Most
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of these younger locations have done nothing which merits any condemnaf;ion, and the mass of them should not be summarily deprived of life
because the liberty which permitted their creation was sometimes abused
for piratical purposes. Younger locations are oftlm more meritorious thau
older ones adjoining. It must be remembered that all valid existing
locations have been made under local laws governing the case, and that
their relati\e merits should be determined not by any new standard
now erected, but by the laws which permitted their creation. Examining
the matter under the light of those laws, we find the process to be as
follows: An old location is made at a certain point. The laws of the
district limited the owner to, say, fifty feet on each side of his location.
One day, or five years after, some one finds a vein within one hundred
feet of that clai,m and locates and works it, there being no question
whatever of any intrusion on the rightR of the older location near by.
As time rolls along, the old location, in hundreds of cases, does nothing
upon its ground save slight scratching in the way of assessment work,
sufficient to keep the title alive, while the younger location, near by, is
worked and developed into a valuable mine. In this case it would work
a great injustice to refuse to recognize the younger claim as patentable.
It does not answer the objection to say that the proposed remedy does
not interfere between the local rights of the claims; that the younger
location may continue to work under the district laws if it likes, but
shall simply not be patentable; that we merely wish to bring a· little
gentle pressure upon it to induce it to arrange with the older location
so that both may apply for a patent jointly; because this is playing into
the hands of the old location in an unfair manner, and bestowing upon
it a value, by giving it command of the situation, which it has in many
cases done nothing whatever to merit. But it may be said with great
truth this is only one side of the picture. There are many cases
where all the equities are on the other side; where the younger location
from the very first was intended, and ever since has continued, to be a
regular black-mailing operation, a combinati.on of chicanery, knavery,
and fraud from beginning to end. Shall nothing be done with such
piratical location~~ ~rell, it is very difficult to punish past offen1:les by
legislative enactment without doing more harm than good. The adoption
of the amendments suggested in title first would settle this question for
all time after the first Monday of July, 1870, without harming any one,
and that would be a great point gained. As to the past, I do not sec
that we can do anything in this respect except to let the laws of political
economy govern. The action of these laws is somewhat slow, it must
be confessed, but the great certainty achieved atones for delay. They
will satisfactorily settle the question, if obstacles in the way of their
operation be removed, sooner, I think, than any other means that can
. be devised. Let us notice for a moment how they will act, and then we
may the better judge of their efficiency. Given, one of the worst of
cases: a district where the locations are all tangled up, lying at all
distances less than two hundred feet from each other; bow can it be
straightened out and patents issued ~ Let us first classi(y the claims.
They easily arrange themselves into three grades:
1. Bona fide, valuable locations.
2. Bona fide locations of doubtful value.
3. Mere piratical locations and worthless claims.
Permit patents to issue to all owners who desire them, granting to
each just such an amount as the laws of the district permit, not exceeding three thousand feet in · length on the vein. There will be no
necessity of restricting .the width, because the case :is one where the full
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width allowed cannot be obtained; but determine the width by ordaining that each applicant for a patent shall take the ground half-way to his
nearest neighbor, with permission to each patentee to have his patent extended on either side of his center line to the full extent of two hundred
and :fifty feet, or less, whenever be can show title thereto, whether by
ousting his neighbors by ejectment or extinguishing their title by purchase. This would soon weed out the piratical locations, and gradually
extinguish the worthless claims. Piratical locations are made only on
valuable claims. They are soon extinguished, because their own excavations in pursuit of mineral are of course directed toward the main deposit.
The owners of the main deposit run a drift night and day to meet them.
The moment the connection is made the question is settled, and the
pirates are ousted. If there is danger of their extracting too much
mineral before the connection can be made, and the bona fide owners
make a reasonable showing of facts, the courts are very liberal in granting injunctions against evident trespassers, until the owners have time
to " trace them out "-that is, to extend their works in the direction of
the trespass complained of, and prove an identity of deposit. There is
no difficulty experienced in practice from the pirates trying to turn the
tables and enjoining the bona fide owners, because very large and perfectly satisfactory bonds are exacted by the judge before granting the
order; a condition which the free lances :find it very difficult to comply
with.
So much for the manner of settling piratical locations. It is tedious,
expensive, and annoying, but it is very effective, and, in my opinion, is
the only one which can be used without doing great damage by seriously
trespassing on the rights of others. It is not the cases in hand which
worry the bona fide owners. It is the chronic fear that new cases may
be sprung upon them at any moment by an ingenious, auroit, unscrupulous rogue, who, by falsification of the record, tampering with testimony, or personal perjury, chooses to put their property in peril. Fix
a time when this fear may confidently cease, and they will take care of
all present difficulties.
The worthless claims are easily disposed of. Give· a man the right
to extend his patent over them after his purchase, and he will buy them
up by the dozen, if necessary, anu extinguish them.
Now, as to the difficulty of weeding out claims of the second class, .
namely, locations which, thongh made in good faith, are not of sufficient
value to command the attention of capital at present, and yet are too
promising to be abandoned. The owners of this class of claims rarely
apply for patents. The doing of a thousand dollars' worth of work to
begin with is a very serious damper on them. Then to have that followed by the delay, annoyance, and expense of enueavoring to procure ·
a patent, with the prospect of litigation with contesting claims as an
interlude, makes it a serious question to them whether the operation
will pay or not. They generally conclude that it won't, and allow their
claims to drag on a miserable existence from year to year. The mere
doing of twenty days' work per year, hereinafter suggested, would extinguish most of these claims. Now, if the owner of a valuable mine near
by could readily get his lines extended by purchasing this claim, he
would easily make some terms with the owner for his title, and include
it in his own area. It is not worth patenting by itself, but to the adjoining owner it is often worth purchasing to get it out of the way,
avoid the possibility of further difficulty with it, and to straighten his
lines.
This quickly sweeps away the great mass of the claims, those included
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iu tlte second and third divisions, namely, bona. fide locations of doubtful value, and mere piratical and worthless claims. There remain only
cases of the first class, bona fide locations of undoubted value, which
are too near each other to allow of two hundred and fifty feet on each
side, and yet each desirous of maintaining its location, working its mine,
and getting its patent. They hav-e all been busily engaged in this clearing-up procesR, and are now able, for the :first time, to look about them
and scan one another's lines, with nothing to obstruct their vision .
.Almost of necessity the lines have been closed and no vacant spaces
left, for these owners remain the sole survivors of all the titles that
formerly existed in the area given. If, however, any unappropriated
area still remains, divide it equally between adjoining owners. Then, if
each company is strong enough to work its own propert.y, there is nothing
in the way. All of this is effected without any harsh or oppressive
enactment. No one has been unjustly deprived of any right to which
he was legally entitled. All has been voluntary, and of course measurably satisfactory.
I am inclined to think that an additional feature might be added for
the benefit of regions where the veins lie very close and cross and recross,
and are confused by slides, heaves, and breaks, so that it is impossible
to say where the vein is and where it is not, and that would be the privilege of consolidation; that is to say, that where a condition of things
exists which would permit the issuance of six patents, side by side, of
three thousand or less feet in length, and five hundred feet in width, or
twelve patents of two hundred and fifty feet each in width, or any number of patents of any width, that the parties entitled to receive those
patents separately might unite in their application and receive one patent to a consolidated company, for the whole or any part of an area not
exceeding three thousand feet square. These consolidations would be
effected oftener than would probably be supposed. There is great difficulty in getting capital to work small isolated veins. The organiza.tion
of companies is expensive. The cost of maintaining a competent mining
superintendence, together with the clerical force necessary to keep the
accounts of a joint-stock company, is very large, and generally greatly in
disproportion to the expense actually incurred for labor in the mine.
There are often a dozen small veins within an area of three thousand
feet square, not one of which will, of itself, support an independent organization to work it, with a board of trustees and secretary in New
York, and a superintendent traveling back and forth from the board to
the mine, but which, if consolidated under one management, would be
highly remunerative. This forming of big companies on small veins is
the cause of so many mining failures. The mine has, in hundreds of instances, paid .well on all the labor actually expended on the mine itself,
and a margin which would cover the cost of reasonable management,
but it has not been able to support, in addition to that, a fancy superintendent, with his fancy concomitants, a staff of clerks, and a board, secretary and officers in New York, Boston, or Philadelphia. Throw a
dozen of these small veins into one consolidation, so that one patent
may be issued for the whole area, and the property be worked by one
organization, and such a company can succeed, and capital will easily
be found to engage in such enterprises. Some may say there is nothing
to prevent this consolidation being effected now, if parties are so inclined. Such persons do not understand the whole case. There is no
legal restriction, it is true; but there is an economical one, which js
equally potent, and that is the great accumulation of expense in procuring separate patents for all of these veins. If the owners get beyond
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the pecuniary difficulty of obtaining patents, then the temptation to sell
separately is too great to be resisted.
When the sales have been made and the companies organized, it is
useless to hope for consolidation. The officers of each company prefer
to "keep the baH a-rolling," and the scattered stoekholders, residents
of cities far distant from the mines, know but little of the comparati\·e
merits of each claim, but are prejudiced in favor of their own, and therefore look with distrust on consolidation, fearing that they will not get a
fair division of the new capital stock. But there is one place where consolidation is possible, and that is upon the ground itself before patent
issues. The owners are there to see for themselves. They know well the
relative value of the different claims. They can see at a. glance all the
adyantages and disadvantages of the different locations, examine the
questions of title which enhance or reduce the value of a claim, and fully
understand when a consolidation would be beneficial by reason of the
opportunities thereby afforded to work several mines from the same shaft
or tunnel. As a general rule, they are aU in need of money and anxious
to sell. There is here the knowledge necessary to form an equitable
consolidation, where the shares to be issued to each owner in the new
company can be fairly divided in pro110rtion to the relative value of
each claim contributed to the general stock. There is also the motiYe
of interest necessary to prompt such action. Let the law but sanction
and encourage it by granting a patent for the whole consolidation, and
there will soon be properties open for investments at prices to which no
exception can be taken, and offering advantages to capital very rarely
presented under the present system of patenting and selling each Yein
separately, no matter how diminutive in extent or insignificant in Yalue
such vein may be.
·AMENDMENTS PROPOSED UNDER THIS TITLE.

SEC. -. When a width of :five hundred feet cannot be granted to a
claimant by reason of the proximity of other locations, the patent shall
cover the land half way to the nearest existing valid location.
SEC.-. Any patent granted for a less area than the maximum allowed may be extended to said maximum area, or as near thereto as
may be asked, by some cheap and speedy means, to be indicated by theCommissioner whenever it shall appear that the person seeking such extension is the owner of, and in the possession of, the area covered by
the patent already issued, and is also the owner of, and in the possession
·
·
of, the additional area claimed.
SEC. -. Veins and deposits, any portion of whose longitudinal center
lines are not more than :five hundred feet distant from each other, may
be associated, and one patent issued to include them an, provided no
such patent shall cover an area greater than an area equal to three thousand feet square.
SEc. -. '\Vhen fractions less than :five hundred feet in length occur
upon a vein, or less than five hundred feet square on a deposit, they
may be included in the patent of an adjoining owner, in addition to the
area he might otherwise receive, when it shall appear that such adjoining owner is also the owner of such fraction, or is first in application
therefor.
'l'HIRD.
O~ection.-Permitting

later locations, within two hundred and :fifty
feet of the center of an old location, to prevent the lateral extension of
sucb. old claim to the maximum width allowed.
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Remedy suggested.-The third recommendation in your report is directed to this objection, but the case is covered by amendments set forth
under title second.
FOURTH.

Objection.-Rcstricting the patent to one vein, and not allowing the
patentee to purchase new veins found in his area without the formality
and expense of a new patent.
Remedy sug,qested.-That the patentee of any certain area shall have
the right to purchase all veins owned by him in said area by paying, in
addition to the usual fee of $5 per acre, the sum of $10 for each separate
vein discovered and worked within his tract, besides the one upon which
the issuance of the patent is based.
Oomments.-Tbe principle on which this recommendation is based,
namely, that a patentee ought to be allowed to own all the veins in his
tract is most important, and the adoption of it, I believe, is universally
desired by all persons engaged in legitimate mining, but I think the
form of applying it might be made more satisfactory than that suggested. The recommendation cited would work well enough for all the veins
discovered and worked at the time the application for the patent is made.
Such veins could then be easily designated in the application and the
$10 apiece included in the general payment made at that time, and
there would be an end of it. But thousands of veins will be discovered
in the course of mining operations after patents will have been issued.
It would be a great annoyance to be making application for the purchase
of each vein as discovered, aud the charge of $10 for the purchase money would be but a very small part of the expense which the person
seeking to become the owner of such vein would have to bear. The
trouble and expense would vary but little from the cost of an original
patent. Now, if the principle be omitted that t.h e patentee of a tract
ought to ha\e all the veins conta.ined within it, so that he can enjoy
his possession in peace, why not give them to him at once, and be done
with it~ The miners want it. The only question is, will the government be wise and just enough to grant it 1 Now, the government, in
this matter, is simply the people at large. vVhen the miners ask this
concession, they are not petitioning an absolute monarch who holds
these treasures as a priyate fund from which to recruit his fortunes, and
who would look with a jealous eye on any attempt to curtail his perquisites, but they are consulting with fellow-citizens about a property which
is owned in common. The naked title to these mines belongs to the
whole people, North, South, East, and vVest, but that title, of itself
alone, exclusive of the labor expended upon the property, was of little
value. "\Vhile this title was thus of comparatively .little moment, a vast
number of our people, an invading army of pioneers, went, out into this
new country and conquered it, undergoing as great danger and hardship as the pioneers of our former \Vest. By withdrawing their labor
from the comparatively overcrowded regions of the older States, they
opened a wider field of industry for those who remained at home. TLey
went out and drew the supplies necessary to their existence from new
sources, and so made life easier for those left behind. In their twenty
years of effort, they haye made great conquests for the nation. In the
region which so recently was almost unknown to the East, they have
given us California, Oregon, Washington, Arizona, Nevada, Idaho, \Vyoming, New Mexico, l\Iontana, Colorado, and Dakota-nearly half the
area of the vdwle country. They ha,Te opened up and established a new
and peculiar interest wllich requires new and peculiar legislation for its
H. Ex. Doc. 207--28
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regulation. When they ask for this necessar:r assistance, they are entitled to have their request considered in the most kindly and generous
manner by the inhabitants of the older settled portions of the country.
There is often a disposition on the part of the latter to look at t:uis
question entirely in the light of their own particular interest, and to
dispose of it as if tbe title to the mines belonged exclusively to them, to
be doled out to the inhabitants of the mining regions in such way as will
secure the immediate payment of the largest amount of ready cash, forgetting that, after all, they represent but little more than one-half the
area of the country, and that, although when the people at large meet
in council they may be able to out,~ote the mining interest, they should,
nevertheless, approach all legislation on this subject with t.he greatest
caution. The interests involved, and the· area affected by action on this
matter, are so great that no legislation should be pushed which does not
meet with a pretty general approval from those most directly concerned.
So far as legislation has progressed, the miners are and have reason to
be grateful. Every step taken has been in the right direction. All they
ask now is a more extensiYe application of the liberal policy adopted.
The particular extension herein asked is, that the patent shall carry
with it all the mineral contained in the area granted; that that area
may be three thousand feet long by five hundred feet wide, and that
parties side by side may consolidate before application, and haYe one
patent to cover all their ground, not exceeding three thousand feet
square. If any one is startled at the size of these tracts, let .him figure
on the size of the tracts, and see whether any one is likely to take them
up at five dollars per acre for merely speculative purposes. Something
must be done to make this patent system work. Hardly any one applies for a patent now, and the onl,y reason why they do not is on account of the infinitesimal area practically granted b,y reason of therestriction to a single Yein. Ninety-nine hundredths of the mines which
want the benefits of the law are not sufficiently developed to enable the
owner to say with safety which body of mineral in his location is the
vein. lie cannot tell whether there is one, two, three or more veins in
the area allowed him by the law of the district, and granting that in
some cases he may be able to say with certainty that there are three
veins in such area, he cannot tell which is the most valuable one, and
he i.s not going to be foolish enough to clap his stakes, hap-haz~.!.nl, on
one vein, and abandon the others. If you answer, let him keep up the
title to the others under the district laws, be replies, "If I must do that
with one or more of my veins, I may as well do it with all of the.m. I
don't want to bother my head with two systems at the same time, when
one of them covers the case, although imperfectly, while the other, though
more satisfactory as far as it goes, does not go far enough to enable me
to abandon the first."
Naw, I know one case where a company owning four liues of croppings
has expeuded one hundred and fifty thousand dollars, gold, within an
area of five hundred feet square, and yet it dare not apply for a patent,
though exceedingly anxious to obtain one, because it dare not say upon
wqich line of croppings it will rely to conduct it to the main vein. The
consequence is, that in this case, and there are a thousand such in
greater or less degree, the present law, so far as patents are concerned,
is of no benefit whateYer, but is only a tantalizing source of annoyance.
An ordinary owner in such condition can do nothing whatever; he
can't sell his mine, 11either can he work it; he can't work it, because it
takes too much money; he can't sell it, even if he takes out a patent
under the present law. 1\ioneyed men say to him, '' llow clo we know
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that this vein which you have named in your patent is the true one~
It may be only a spur or a lateral outcrop. If it be either of these, the
law does not permit you to connect yourself with the main vein. It may
be a slide-if so, there is litigation before we can shift our title back to
the vein." But the case would be different if a miner could present a
patent for an area three thousand feet long and five hundred feet wide,
with mineral cropping out in various parts of it. Then he could say,
'' We think the vein is here, or that it is there; but at all events it is
somewhere in this area, and wherever it is, we take it." Then, again,
with an area of five hundred feet in width there are often four or five
little veins, not one of which will pay to work separately, but each one
of which carries within its location the seeds of abundant litigation,
should anything valuable near by be discovered. This amendment
would generally consolidate such claims 3,nd end disputes.
But why is there any objection made to such reasonable provisions as
these~ Simply because of the existence of a most erroneous impression
with regard to the value of the veins. It is quite a common expression
in governmental circles, that one vein is as much as any one company
ought to own. Those who gravely assert this proposition would be astonished to see how it excites the risibility of prospectors who are in
the vein business, and who often, in their tramps, find veins which are
not worth the trouble of merely locating, under the loose system of district laws. .A. vein, although it may be a true-fissure, silver-~earing
quartz lode, is a thing of most variable value. Though it may have all
the characteristics of a true vein, it may not be big enough, or rich
enough, or anything else enough, to pay for working, and then what
value has it~ If all veins were of the same size, and worth just a million
dollars apiece, there would be some sense in saying that one vein is as
much as one company ought to own; but as such is, unhappily, not the
case, the wisdom of such an observation is not so startlingly apparent.
Jj.,ears are entertained that, unless the area granted is made exceedingly
small, gigantic mining monopolies may be created., which will dist urb
the economy of society, oYerturn all social order, and sacrifice the people upon the altar of the Plutonian god.. But is there much prospect.
that we will find anywhere, in an area three thousand feet long by ti.Ye
hundred feet wide, a body of ore more valuable than the best of the
claims on the Comstock~ No such location exists anywhere now in the
United States, or the whole country would be in a blaze about it. Is
there any hope of erer discovering anything richer than the White Pine
deposits, where ore is found worth $20,000 a ton~ Yet, right in the
heart of the richest portion of Treasure Hill, the Consolidated Chloride
Flat Company owns an area as great, I think, as that proposed. J:et
no one complains of that company as a monopoly. The people in that
vicinity would throw up their hats with delight, if the body of ore in
that location were sud<lenly doubled in quantity and tr_e bled in value,
for the community would benefit by it more than the owners. People
are too apt to forget that even the most successful mining companies
are compelled to pay back to their workmen seventy, eighty, or ninety
cents out of every dollar's worth of bullion they get from the mine.
Another point in this case is, that the companies always have to pay
this money out first, and many of them never get the dollar back.
The attempt of the present patent law, to prevent great mining monopolies by granting but one vein, is not worthy of great commendation,
because, fir·st, there is no danger that any company will ever :find too
many Yeins in a space of :five hundred feet in breadth, and, second, because, even under this law, any company that chooses can own as many
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mines as it wishes, simply by paying the cost of a patent for each one
discovered by it within its area, or purchased from original locators.
But the rich companies don't care for patents under the present system,
unless in the exceptional cases where the mine is fully developed, and
the existence of but one vein satisfactorily proven.
The great object of legislation on this subject should be to encourage
mining, and the way to do that is to put things in such shape that people will feel they can get large returns by en gaging in that branch of
industry. They cannot be content with the prospect of common profits,
because they are compelled to take uncommon risks, and they need
therefore the inducement of a great reward. There need not be much
fear of giant monopolies. Only the ordinary mines will be consolidated.
The best ones will stand on their own organization. Common carriersrailroad, steamboat, and express companies-by consolidation can raise
their receipts to almost any figures they choose; but no matter how
much mining companies may combine, the market price of their bullion
product will still be the same. The only benefit they can derive by consolidation-namely, a reduction of the cost of production, by diminishing officers' salaries and directing labor to better advantage-is one that
the government should seek to aid rather than prevent. If there is any
lawful means by which the government can discourage the formation of
the innumerable wild-cat mining corporations, which impoverish the
unwary and b1.·ing such discredit on the whole business of inining, it
ought to be ·adopted. Some time ago, the government, by skillfull'egislation, exterminated the wild-cat banks of the country, and built up corporative monopolies in their place, and the people approved, because of
the greater security aftorded for investment. A somewhat similar policy with regard to mining will be even more cordially sanctioned. The
complaint now made is that the last clause of section 3 of the act
limits the issuance of a patent to one vein in a tract. It can be removed
by the following
Amendment.-SEC. --. Strike out the last clause of section 3 of the act,
which limits the patent to one vein, and insert instead the words: "The
patent for any area shaH carr;y with it all the right, title, and interest
of the United States to any and aU minerals contained within the space
granted, with the right to follow vein deposits to any depth, although
they may enter the laud adjoining."
FIFTH.

Objection.-That there is no provision made for bodies of outlying ore,
almost always found near a productive vein, but which, strictly speaking, are not a part of it.
Amendment.-SEC. -. The owner of any vein included in a patented
area, which has been followed into a tract adjoining, shall be entitled
to all the mineral within twenty feet of the walls of said vein. "\Vhere
two veins approach each other nearer than forty feet, the elder location
shall be entitled to all the mineral contained within a space of twenty
feet from the walls of its vein, and the mineral contained within the
remainder of the intervening space shall belong to the other location.
SIXTH.

Objection.-Not providing, where two veins cross in depth, who shall
have the ore throughout the space of intersection common to both veins .
.A.mendment.-SEc. -. Where two veins cross in depth, the elder lo-
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.cion shall have all the mineral contained within the space of intersection, but no right to twenty feet, or any other amount, beyond said
space.
SEC. -. Said space of intersection shall be determined as follows :
Connect the four lines formed by the intersection of the walls of the two
veins with one another by planes inclosing a certain space, limited on
the four sides by the said planes, and extending in depth as far as the
intersection extends.
SEc. -. The younger location shall have such right of way through
said space of intersection as may be necessary for the convenient working of its mine.
·
SEC.-. In case of dispute as to these lines, or this right of way, the
local, State or Territorial courts may determine the same, under such
regulations as the respective States or Territories may prescribe.
Note to title sixth.-! have endeavored to define the boundaries of the
space of intersection in accordance with the memorandum you furnished
me.
SEVENTH.

Objection.-Not determining, in cases where two veins unite in depth,
who shall take the vein below the point of union.
Amendment.-SEC. -. vVhere two veins unite in depth, the elder location shall take the vein below the point of union, including all the space
of intersection. Said space of intersection to be determined, as far as
may be, as hereinbefore provided where veins cross in depth.
EIGHTH.

Objection.-Granting patents before work enough is done to determine
the width and course of the vein.
·
Amendment.-SEC. -. No patent shall issue until one thousand dollars have been expended in working the area claimed, and work enough
done to permit of the width and course of the vein being determined to
the satisfaction of the officer making the survey.
Note.-I have drawn this section to meet the objection as made, but
I do not concur in the objection. What does the government care
whether there is a mine in the area or not, so long as the claimant is
willing to buy the land and pay more for it than could be realized by
any other sale' What does the government care whether the land will
yield a bullion crop or not' That is the buyer's business. When a man
asks for a patent for agricultural land, the government never requires
proof that the soil will raise any particular crop. It sells its land for a
certain price, and looks no farther. I have heard but two reasons for
the objection under consideration. First, that unless something of the
kind is done, the government might sometimes be aiding in puttiug a
swindle upon the market, by dignifying the location with the grant of a
patent. But the day of blind and reckless purchase of mines bas passed.
Mines are bought now like other property, after examination. If the
proposed vender cannot show mineral, the fact of having a patent will
not help his sale. The other objection is, that the pursuance of a too
libera1 policy would throw many mines into the hands of mere speculators, who would hold them tied up until they could get their price, and
that the bullion product would be affected thereby. There is some force
in this objection. It is indisputable that quite a number of mines would
be so tied up and their development retarded; but in my opinion this
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evil would be greatly overbalanced by the greater number of mines that
a more liberal policy of granting patents would bring into market.
People are not inclined to hold on to an unprospected mine of unascertained value when any reasonable offer is ri:tade by capital to take hold
of it, and get the bullion out of it. Rich men will not keep such a mine
back, because, if the show is good, they will work it themselves. Poor
men will not hold on long, because they cannot afford it. But it may
be said we require tire performance of certain conditions with regard to
agricultural lands sometimes, such as residence and a certain amount of
improvements as evidence of good faith, and thfl,t this one thousand
dollar requisite is for the same purpose. But the good faith required is
not the same in each case. We want the settler to convince us that he
intends to live upon the land, and so we require him to go there, put up
a house and reside in it, so as to show that he really intends to perform
the very thing we want him to do. Now, what is it we want the prospector to do~ Simply this, to go out and hunt for mines, to get his titles
in good shape, and then take them to money centers, and get capital to
develop his claims. If he thinks it necessary, to make a good showing
on his location, that he should expend one, two, or three thousand dollars worth of work upon it, he will do it if possiblb. If he has found a
mine where it is not necessary, why compel him to do it~ vVhat good
is done to anybody by requiring him to expend. money when he is
unable or unwilling to do so 1 The requirement does not compel him to
abandon his claim, and let some one vyith more money come in and take
it, for he can still keep up his title under district laws for a nominal sum.
It merely prevents him from obtaining a patent by means of which, on
account of the greater security of title it aftords, he might get money
to develop his claim. It also delays indefinitely the closing up of this
part of the busines_s of the Land Office, by necessitating the doling out
·of patents at a rate t~at would keep the office running for a thousand
years, consuming the whole of the receipts from sales of this class of
land in the mere routine of giving title. vVhy not adopt a free and
vig·orous policy, which would cause our vast mineral region to be quickly
·explored, thoroughly surveyed, carefully mapped, and voluminously
reported upon by the thousand different experts that would be called
upon to examine the various claims, thus in the quickest practicable
time, and with the least possible expense to the government, shedding a
flood of Hght over this vast and important region of our country, now
so little known even to onrselves1 to say nothing of the world at large.
What if a few wrong-headed, obstinate men, here and there, attached
undue importance to their claims, and kept them out of market for
awhile, would not that evil be overbalanced a hundred times by the
great impetus to investment such a policy would give~
NINTH.

Objection.-That the law does not provide for a uniform condition of
tenure of possessory claims.
Amendment.-SEC. -. Possessory claims to mineral lands maybe held
from year to year, only by complying with the following conditions:
SEC. - . The owner or owners of any mining location existing on the
·first 1\ionday of July, 1870, shall, ·w ithin sixty days thereafter, under
penalty of forfeiting said claims, file with the recorder of the district in
which such claim is situated, and within like time cause to be recorded
in his records, a description of the claim, which shall state:
1. The name of the claim.
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2. The date of the location.
3. The number of feet claimed, and in what direction from the initial
point on said claim.
4. The names of the original locators, when they can be ascertained
from the records of the district.
5. ..A description of the place of location of the claim, together with the
initial point of the claim, by reference to surrounding objects, which reference shall be sufficiently exact to enable a person of ordinary intelligence to :find the premises from such description.
SEC.-. No location made on or after the :first Monday of July, 1870, .
shall be valid, unless a description of said location, as above set furth,
he :filed and recorded, as above, within ten days after the date of ' said
location.
SEC.-. The year of tenure shall, in all cases, be computed from, the
first Monday of July nearest to the date of location, and shall extend
from and including said :first :Monday of July, up to and including· the
day immediately preceding the next following :first Monday of July.
SEC. -. For the purpose of determining conditions of tenure,, the
term "possessory claim" shall be held to mean the whole area claimed
for which a patent may issue, whether the same be held by one or more
persons.
SEc. -. On every possessory claim of mineral land· sought to be·held
from year to year, there shall be done for and during each tenure year,
and upon the area claimed, an amount of work equal to twenty da:ys'
faithful labor of one man, or there shall be annually paid·, instead· of
said work, the sum of one hundred dollars as license dues.
SEc. - . ..All moneys paid as license dues shall be paid to the·lTnited
States internal revenue collector, or his deputy, for the district in which
the mine is situated, and his receipt therefor shall be recorded· in· the
records of the district, if such exist, and also in the public office of the
person whose duty it is to keep the records of deeds of the county in
which the mine is situated.
SEc. -. When work is done, instead of money paid, the recorder of
the district, or his deputy, or if neither can act, or if they fail or decline
to act, then the person whose duty it is to keep the record of deeds of "
the county, or his deputy, may measure and certify said work; and such
certificate shall be recorded in the records of the district in which the
mine is situated, if such records exist, and also in the public office of
the person whose duty it is to keep the records of the deeds of the
county in which the mine is situated.
SEC. -. All the said conditions must be complied with within ninety
days after the date of posting the notice of location for new locations,
and before the first Monday of October of each year for all other locations.
SEC. -. The performance of the said labor, or the payment of the
said fees instead thereof, shall be the essential requisites for maintaining title, but the absence of the recordation prescribed shall be prima
facie evidence of non-compliance with the essential requisites, and arelocation made iu the absence of such recordation shall be good until
proof of the performance of the essential requisites is inade, a.nd that
reasonable diligence was made to obtain said recordation; and also until
the relocator is reimbursed for his reasonable expenses in makiug such
relocation.
SEc. - . ..A non-compliance with the essential requisites above described, ~hall work a forfeiture of the claim, and a claim so forfeited
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may be relocated with no other formalities than those required for an
original location.
SEC.-. When any act, which by this act is required to be performed
within a certain time, is not done within such time, but is subsequently
performed in the interest of the party originally failing, anu before any
other person has taken advantage of such failure, such subsequent performance shall have the same force and e:fl'ect as a performance thereof
within the time prescribed.
TENTH.

Objection.-That there is no provision for the safe-keeping of district
records.
An-wndtnent.-SEC. -. District laws shall in all cases be recorded in
the public office of the person whose duty it is to keep the records of
the deeds of the county in which the greater portion of the district is
situated.
SEC.-. Laws existing on the first Monday of July, 1870, shall be
void, unless so recorded ·b efore the first Monday of October, 1870.
SEC. -. Codes for new districts shall not be valid, and no rights shall
accrue under them, unles~ recorded in the public office of such custodian
of deeds within ninety days after their adoption.
SEC. -. No amendment to any code, and no new code supplanting an
old one made after the first :J\fonday of July, 1870, shall take effect until
thirty days after such amendment or such substituted code has been
filed for record in the public office of such custodian of deeds, aud a notice
of such filing published in some newspaper (if any there be) published
in the county in which the greater portion of the district affected thereby
is situated.
ELEVENTH.
OQjection.-That a distinction should be made between veins and simple
deposits, and that the latter should be bounded by the area granted,
and by vertical planes in depth.
Amendment.-SEC. -. All notices of application for patents shall state
whether the claim is for a vein or a deposit, or both.
Protests may be filed against each claim by any person affected thereby,
the same as by this act may be filed in cases of disputed title, and shall
be disposed of in like manner with such protests.
SEc. -. When a patent issues for a deposit claim, the rights of the
patentee shall be confined to the space granted, the area of which
shall not exceed five hundred feet square, except in the case of patents
for placer mines, river diggings, grant claims, anu cement deposits: Provided, however, that the same principles of consolidation in obtaining
patents in this act accorded t.o new locations, shall also extend to deposit
claims.
NoTE.-I have drawn this section as to deposit claims because many
.are urging the need of such a provision, but I do not see the necessity
.of it. Every claimant is restricted to the space granted until he claims
.the right to go beyond it by reason of having a vein which extends
.b eyond his bounuaries and which he wishes to follow. It seems that
that is the time to determine whether his claim as to the existence of a
vein is well founded. There are workings then which will aid in the
.determination of the question. The course of the deposit is then bared
.to view, and until that is done no satisfact01·y determination can be bad.
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TWELFTH.

Object-ion.-That the law does not extend to placer claims, river diggings, &c.
Amendment.-SEO. -. The provisions of this act as to the issuance
of patents for deposit claims shall apply to gold-mining claims of the
kind generally known as placer mines, river diggings, grant claims, and
cement deposits.
SEc. -. The rights of the patentee in such case shaH be confined to
the space granted, \Vhich may be of such form and extent of area aR is
allowed by the laws of the mining district in which said claim is situated,
provided that the area of any such claim shall not exceed in extent an
area equal to three thousand feet square.
THIRTEENTH.

Objection.-That the act does not provide a fund to assist in making
surveys, and in founding a mining school.
Amendment.-Levy a bullion tax of one-eighth of one per cent. to be
paid quarterly to the United States collector of the mineral land district
in which the reduction works where the bullion is produced are situated.
SEC.-. All moneys paid to any collector of the United States for
license fees and bul1ion tax shall be apportioned by him as follo\\s:
First, be may retain three per cent. of the same to his own nse, wllich
shall be his compensation for managing said fund. Second, he shall
set aside fifty per cent. of the remainder for the benefit of the mining
school fund of the State or Territor~- from whence said license fees were
received, or which furnished the one from which the bullion was obtained
which paid said bullion tax, and as soon as said State or Territory shall
have authorized its treasurer to receive said moneys for said. purpose,
he shall pay the ~":arne to said treasurer quarterly, and thereafter said
funds may be appropriated by said State or Territory for the establishment and maintenance of a mining school, either as an independent
institution, or as an adjunct to any State or territorial educational institution already established, under such regulations as said State or Territory may prescribe. Third, the remaining fifty per cent. of said
remainder of said fund he shall pay quarterly to the Treasurer of the
United States, who shall place said moneys in a fund to be known as
the National Mining School fund, and retain the same subject to the
order of the Congress of the United States.
SEC.-. From time to time, sums which, with those already approI)riated, do not exceed in total aggregate fifty per cent. of the total
receipts of said fund, may be appropriated from said National l\iining
School fund to aid in making surveys of mineral lands.
NO'l'E.-For many years the revenue from the bullion tax will be
much less than that from license fees. The producing mines should not
object to the bullion tax because an amount in excess of what they pay
will be devoted to mining schools which producing mines are interested
in sustaining in order to have a large corps of experts to choose from to
conduct their works. The poor miners will not object to the lic;ense tax,
becam;e they will get the benefit of the surveying fund without materially increasing the tax they now pay, from which they derive no benefit.
FOURTEENTH. ·

Objection.-Not preventing parties from floating a location ·originally
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placed upon a worthless claim to some other claim of greater value subsequently discovered.
.
.
Rentarlc.-This is covered bv the :first section under title nine of these
suggestions.
~
FIFTEENTH

Objection.-A11owing the register to publish the notice required for a
patent at such cost to the claimant as the register and printer may
choose to agree upon, instead of permitting the cl?-imant to make his
own bargain for such service.
Amendment.-In section three of the acts, change the words: "1'he
register of the land office shall publish a notice of the same, &c.," so
as to read "The register, &c., shaH require satisfactory proof of the due
publication of the same," &c.
SIXTEENTH.

Objection.-That the law does not prohibit the location of mere extensions, where no ore has been discovered.
C01nments.-I do not concur in this objection for the reason set out in
remarks under title eight, but I submit the following amendment as one
that would cover the case if the objeetion is admitted :
SEc. - . No location shall be made until quartz or other rock in place
bearing gold, silver, cinnabar, or copper has been discovered within the
area claimed. The party making such discovery shall, for the period
of thirty days immediately thereafter, have the exclusive right to locate
the same.
CONCLUSION.

I have now gone through with all the recommendations in your report,
and em bodied them in the form of amendments, together with some
suggestions which have been generally sanctioned in the regions where
I have resided. I have found every step beset with difficulties. I suppose there is not a single amendment here proposed to which some one
will not take somt; exception. Nothing will please me more than to
have some one in such case propose other amendments which will give
better satisfaction. If all persons interested will give the subject care ·
ful consideration, and forward their suggestions to you, much light may
be thrown on the matter, and the congressional Committees on l\iines and
1\'Iining will have abundant data to work upon.
I remain, respectfully, your obedient servant~
E. F. DUNNE.
R. W. RAYMOND, Esq.,
U.S. Commissioner of Mining, &c.

Adopting such of Judge Dunne's suggestions, and adding such of my
own, as I think feasible at the present time, I have prepared the following draught of a bill on the subject, which I respectfully submit :
AN ACT to amend an act granting the right of way to ditch and canal owners over
t he public lands, and for other purposes, passed July 26, 1866.
SECTION 1. . The tract. granted by a patent covering a vein or lode, as
described in section 2 of the act to which this act is amendatory, shall
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not exceed two hundred and fifty feet in width on each side of the middle of the surface or outcrop of the said vein or lode, and the patent
therefor shall grant the right also to all other veins or lodes within the
said tract. When the grant of said two hundred and :fifty feet would
include another claim, duly located prior to the - - day of - - - ,
1870, the patent shall cover only half the width between the two claims ;
but claims located after the - - day of - - - , 1870, shall not prevent
the issuing of patent for the full width of the tract herein allowed :
Provided, That the owners of adjoining claims, each of which is entitled
to a patent, may unite their claims and receive a single patent for a continuous tract covering all the claims, and not exceeding in size the amount
of the tracts to which they would be separately entitled.
SEC. 2. Proof of due publication of notice of intention to apply for a
patent furnished to the register of the land office shall be considered
equivalent to the said publication by the register, as pro"ided in section
3 of the act to which this act is amendatory.
SEC. 3. Any person or association of persons claiming an alluvial
deposit, placer, gravel, or cement mine or digging, or an im1)regnation,
segregation, or aggregation of ore irregular in form, and without defined
walls or limits, containing gold, silver, cinnabar, or copper, and having
complied with the conditions expressed in sections 2 and 3 of the act to
which this act is amendatory, shall be entitled to a patent for the same,
CO\ering a tract not exceeding the area o f - - - feet, and granting the
right to all the minerals within the said tract, without the right to follow the mineral deposit into the land adjoining.
SEC. 4. Patents of the class described in the foregoing section may
be granted for any kind of deposit of the said metals or their ores, on
application of the proper claimants ; but patents granting the right to
follow the mineral into the land adjoining shall only be granted on claims
in which at least one vein or lode of quartz or other rock in place has
been exposed, and only on the certificate of the mineral land ~:;urveyor
executing the survey that the said vein or lode is so exposed : Provided,
That the proprietors of adjoining claims, or the applicants for patents
themselves, may, before the patent is issued, appeal from the decision
of the mineral land surveyor as to the character of the deposit, and all
proceedings shall be stayed until the question shall be decided by a
court of competent jurisdiction, whether the said deposit is a vein or
lode within the reasonable meaning of the term, and the claimant is
fairly entitled to the right to follow it into the land adjoining.
SEC. 5. In order to establish the title of a claimant to any tract of
mineral land for which a patent is asked, the following conditions shall
be required: The record of lqcation shall contain such a descripti<>n of
the claim by measurements from natural landmarks, or permanent
monuments, that its precise locality may be at any time identified :
Provicled, That records of location made prmrious to the - - day of
- - - , 1870, may be amended to conform with this condition at any
time previous to the - - day of---, 1871. Proof shall be furnished
to the register of the land office that twenty-four days of faithful labor
have been performed upon the claim described in the record in each
year, subsequent to the date of location and before the.__ day of---,
iu each year, and the said proof shall consist of a certificate from the
recorder of deeds of the county, declaring that oath has been duly made
in each year by the owner of a claim, or his or their authorized representative, that the said labor has been performed: Provided, That, in
lieu of the performance of the sa.id labor, it shall be lawful for the owner
of any claim to pay to the United States revenue collector of the district,
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on or before the - - day of---, in each year, the sum of - - , for
the claim described in the record, and not exceeding the amount for
which a patent may be granted; and in case of such payment the receipt of the collector shall be sufficient proof to the register of the
land office: And provided further, '.rhat thefaHure to perform such labor
or to make such payment in lieu thereof, shall not prevent the claimant
from making good his title at any time for the purpose of obtaining a
patent, by the payment of-- for each and every year of default, unless
the claim shall have been located, recorded, and occupied by other
parties during the time of such default. And, in general, eYer;y failure
to comply with the conditions of this act shall prevent the party so failing to comply from interfering with the rights of other parties, accruing
during the period of his default; but any such failure to comply with
the conditions of this act may be made good by subsequent compliance
therewith so far as the tights of other :IJarties accruing during the period
of such failure or default shall allow.
SEO. 6. The money received under this act by United States revenue
per cent. to the colcollectors shall be appropriated as follows:
lector for his services in collecting the same; one.-half of the remainder
to the State or territory within which the mining district is situated, as a
fund for the maintenance of a mining school, or the execution of geological
surveys, for which sum the receipt of the treasurer of the said State or
Territory shall be sufficient voucher for the collector. The· remainder
shall go to the treasury of the United States, and shall be divided into
two equal parts; one part to be called the national mining school fund,
and devoted to the establishment and maintenance of a national school
of mines ; and the other part to be called the mining survey fund, and
devoted to the promotion of the interests of the mining industry in
equalizing the expense of surveys made necessary by this act and the
act to which it is amendatory, and in such other ways as Congress shall
determine.
SEo. 7. All acts or parts of acts inconsistent with this act are hereby
repealed.

PART III.

MINERAL DEPOSI1,S.

lVIINERAL DEPOSITS.

CHAPTER LX.
CLASSIFICATION.

The principal useful minerals obtained by mining are gold, silver, platinum, copper, lead, tin, quicksilver, zinc, antimony, bismuth, arsenic,
nickel, cobalt, iron, manganese, graphite, anthracite, pit-coal, lignite,
bituminous shale, peat, rock-salt, sulphur, alum-slate, barytes, g~-psum,
cryolite, precious stones, building-stones, and ice. The various liquid
mineral products, such as brine, petroleum, and mineral waters, should,
perhaps, also be included.
The term mineral deposits, though in common use, is not very happily
chosen to define bodies of these useful minerals; for, on one hand, eve.ry
rock is a mineral deposit, and, on the other hand, this name is frequently
applied to a particular class of occurrt>nces as distinguished from fissureveins. I retain the phrase, however, in accordance with general usage.
Most of the minerals above enumerated are widely disseminated through
the solid crust of the earth. It is only those accumulations or concentrations of them which can be practicaily utilized that receive this name
and become the objects of mining.
Mineral deposits are classified according to their form, position, and
probable origin. The first general distinction is made between exposed
or superficial and inclosed or subterranean deposits. Superficial deposits
comprise deposits of debris (alluvial or drift deposits formed of the accumulated fragments of older rocks, such as gold and tin placers, gra\el
and cement mines, &c.) and surface deposits found in situ, (snch as bogiron ores, peat moors, salt, soda and saltpeter beds, and the coast deposits of amber. Occasionally a deposit originally inclosed is exposed by
erosion of the overlying rocks, as, for instance, the vein of the Red
Mountain Company at Silver Peak, Nevada, which is a fissure-vein from
which the hanging wall forming the side of a mountain has been almost
entirely carried away by disintegration and aqueous action. As this
scarcely justifies us in calling such a deposit a superficial one, so, on the
other hand, a few feet of overlying soil does not convert a superficial
deposit into an inclosed one. Tlle distiuction, like others to be hereafter
mentioned, is uroad and convenient, but not minutely accurate. Inclosed
or subterranean deposits comprise three great classes, distinguished,
according to their form, as tabular or sheet deposits, mass deposits, and
irregular segregations or aggregations. I m nst repeat that these distinctions are not sharply dl'awn and at all times to be recognized in
practice. The degree to ·which tlwy are founded in nature will be indicated presently. Under sheet <leposits are ranked such as possess two
predominant dimensions, while the third, called the thickness, is comparatively small, so that. we may spea.k of them as haYing a general
plane or sheet. It is also understood that the surfaces bounding such
a deposit on tw·o sides haYe a general, though not mathematically exact,
parallelism; the~_,. constitute its walls or its roof and floor, according to
its position. The deposits of this class are divided, according to their
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nature, into lodes or veins and beds. Mass deposits include both
large, irregular masses of valuable minerals and strata of rock impregnated with valuable mineral or so intersected with ·a net-work of mineral veins that the whole must be extracted. The German word Stockwerlc, applied to this class, and adopted "Qy some American writers,
means, literally, story, or story-work, and refers to the manner in which
masses are exploited in successive stories, like those of a building.
Irregular segregations or aggregations include nests, chambers, pockets.
amygdules, and small ore-bodies of every description. TheY may occur
in larger deposits of other classes. Thus, the amygdaloid beds of Lake
Superior are sheet deposits, but their copper is often in segregations
Pockets and chambers are also common in veins, especially in large
veins. The ordinary rock formations, worked by quarrying, and th\ ,
springs, worked by boring, digging wells, and pumping, I leave out of
consideration.
Recapitulating this cl~ssification of mineral deposits, we have:
.A. Superficial deposits.
I. Deposits of debris.
II. Surface formations in place.
B. Inclosed deposits.
I. Sheet or tabular deposits.
a. Lodes.
b. Beds and seams.
II. Mass deposits.
a. Masses.
b. Impregnations, &c.
III. Other irregular deposits.
ct. Pockets, &c., distributed in other deposits.
b. Isolated segregations, gash-veins, &c.
This is substantially the classification of Lattner, a late distinguished
professor at the Berlin School of Mines. In the small space d~voted to
this discussion I can only malw brief mention of the most important of
the above classes, adducing at the same time established American
examples, and confining myself principally to the bearings of the subject upon gold and silYer mining.

CHAPTER LXI.
SUPERFICIAL DEPOSITS.

These are always of comparatively recent geological formation.
The deposits of debris are accumulations of mineral detached from
its original localities by disintegrating influences, and conveyed,
generally by water, to a new position. They contain, therefore, a
great variety of material, from large boulders down to the finest sand
or clay, in which the valuable minerals are imbedded. Sometimes
these deposits are simply disintegrated-not washed away. They are
then to be recognized by their freedom from water-worn particles, sand,
&c., their general hoiQ.ogeneous composition, and their position in places
where there are otherwise no signs of alluvial action. Tlle most frequent
superficial deposits of debris, however, have been accumulated by cur- ·
rents of water. The lighter minerals have been washed away, including
all those ores which, by chemical decomposition, assumed forms of
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small specific gravity, or actually became soluble. lienee it is not common to :find pyrites, silver ores, or carbonates in placers, though the
original deposits may haYe contained all these in great abundance. \Ve
find, on tho other hand, princii)ally gold, platinum, heavy tin ore, magnetic iron oro, specular iron, and precious stones-all substances which
combine high specific gravity with indifference to ordinary atmospheric
agencies. The process which such. deposits have undergone may be
called a natural ''dressing," or mechanieal concentration. As in artificial concentration, so in this case, the size and shape of particles has
also an influence upon their deposition, as may be seen in the stratified
arrangement of sand, gravel, and boulders in any river bed. After such
a deposit has accumulated, the passage through it of siliceous or calciferous waters, together with the pressure of new accumulations above,
may cement it together in a solid mass, so that it can only be extracted
by blasting, as if it were solid rock. California, Oregon, Idaho, 1\Tontana,
and other Pacific Territories give abundant examples of every form of
placer deposit, including gravel and cement. Tho celebrated blue lead
of California is the most notable instance of the latter. It is in an ancient river channel or system of river channels, running, in many cases,
across the present streams, and now overlain ·w ith alluvium, or 0\_,.en
with eruptive masses and hill ranges. The blue cement is rich in gold,
but the numerous boulders of all sizes contained in it appear to be barren. Tlw deposits along the banks and in the channels of present
streams are doubtless still in the process of formation. Indeed, it is frequently the case that mining operations on the upper waters of a stream
will cause in a year or two profitable placers on tlle bars and bends below. Artificial placers of this kind may be seen in almost any extensive
placer region, as, for instance, on the Carson RiYcr, below the mills of Virginia, where tailings of consillerable value have sometimes been gathered.
It is an interesting question whether goh.1 accumulated in placers increases
in the size of its particles. The idea has been scouted by some scientific
·writers, but there arc strong indications that such a process actually takes
place. The greater purity and size of nnggets, &c., found in placers, as
compared with the veins from which they \\ere formed, indicates an aggregation or inorganic growth, preceded by a chemical reaction, removing
silver and baser metals. Genth,* in 1830, concluded from the superior
purity of the alluvial gold of the southern States, that the veins could
not, l>y their decomposition, have furnished it; l>ut Oscar Lieberi" bad already put forward a bold theory of the alteration of the gold l>y solution,
precipitation, and agglomeration, which he supported with ingenuity,
but received mostly ridicule for his pains. At that time the chemical
possibilities were not fully known. Professor Bischoff, the eminent
chemist and geologist, has since found that sulphide of gold is slightly
soluble h1 pure water. It is now also known that chloride of gold \Vill
coexist, in very dilute solutions, with proto alts of iron, provided
there is present an alkaline carbonate and a large excess of carbonic
acid. If the sulphide of gold is required in solution, it is only necessary to charge the solution with an excess of sulphuretted hydrogen.
In the same connection should be mentioned the discovery, from a different quarter, that metallic gold is soluble in solutions of the persalts
of iron. It will be seen that these discoveries give a much larger· range
and greater probability of changes in the auriferous material once deposited in a vein.
'
*American Journal of Science an<l Arts, September, 1859.

t Der Itacolnmit, S<'ine Begleiter und die Metallfiihrung desselben, von 0. Lieber,
Staatsgcolog von Slid-Carolina. In Cotta's Gangstudien, Freiberg, 1860.
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But another and still more important series of experiments has been
carriell out by Australian chemists, and corroborated, I believe, in
France. The latest reported results of these inquiries are founu in a
paper on the formation of gold nuggets in the auriferous drifts, read
before the Royal Society of Victoria, by Mr. Cosmo Newberry.* The
arguments and facts contained in that paper strongly support the theory
of the growth of nuggets, and furnish a simple aua.logy in the precipitation of metallic gold from solution by the reducing action of organic
matter, in the presence of a nucleus. The nucleus may be itself gold,
or iron, copper, or arsenical pyrites, galena, zinc blende, or sulphide of
antimony, &c., and upon it the metaJlic gold collects in irregular grains,
accumulating in mamillary and even crystalline forms. This being the
case in the experiments by which artificial nuggets and crystals of gold
have been produced, we are led to believe a similar process possible in
nature, especially since nuggets of drift-gold, when weighed, show frequently a less specific gravity than belongR to the metal ; anrl, when
sawn in halves, display, in numerous instances, the oxidized remains of
former nuclei.
.
To some such process of solution and deposition we may ascribe
the presence of gold in rocks and veins; its alteration and reduction to metallic form (''free gold") in the upper or exposed parts of such
rocks or veins; and, finally, the still greater purit;y and size of its particles so frequently noticed in placers. As Lieber very forcibly remarked,
if we are forced to believe in the reduction and molecular aggregation
of gold above the water-line in veins, we must expect the same process
to be still more likely in placers, which are more exposed to atmospheric
agencies and percolating waters. It is not necessary to assume, however, that this process takes place in all cases. On the contrary, certain chemical reactions being iavol ,-ed, there must be certain coinciuent
conditions . . These I cannot here pause to lliscuss elaborately. I shall
return to the subject in considering the distribution of gold in veins,
and I will only add at present that this theory affords tile only rational
explanation of the influence of eruptive rocks upon auriferous deposits.
IIumboldt, Murchison, and many other observers, have noticed the
prevalence of eruptive masses iu or near gold-bearing deposits, and
many hypotheses have ascribed to these sources the introduction of the
gold. The true connection between eruptive rocks and mineral deposits
of golu, and several other metals, is to be sought in the abundance of
thermal and saline waters accompanying and succeeding such eruptions.
There is in most cases no reason to suppose that the metals themselves
formed part of the eruptive mass. Lavas and traps are in general
notably free from the metals concentrated in neighboring deposits.
To return to the subject of alluvial deposits, it must be confessed that
the mechanical processes of deposition are by far the most universal and
influential in such formations. As already remarked, superficial deposito::;
sometimes occupy the precise locality of the rocks from which they are
produced; as, for instance, numerous gold-diggings in the southern and
Pacific States on the very outcrops of auriferous veins. These, not having undergone to any extent the processes of mechanical concentration
and accumulation, are not so rich as the placers of accumulation. Cotta t
lays down the following rules, deduced a priori from the method of
formation, and co.u.firmed in practice :
1. Placers in loco will be likely to carry metals in quantit,y and distribution like the original deposits on which they lie.
*American Journal of Mining, September 12, 1868.
t ErzlagerstilttpnlPhrt', Rd. T. R. 101, 102.
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2. Alluvial placers of accumulation will be richest in those places
where the current of the stream was interrupted by a diminution in its
fan, by sudden change of direction, or by the entrance of a tributary;
(I would add, also, by reefs, bars, and eddies.) The absolute richness,
however, depends upon local circumstances, antl the size and weight of
the floated masses must be taken into consideration.
3. Especially rich are fi·equently, of course, the small tlepreR ·ions,
holes, creases, and fissures of the bed-rock over which the current
passed.
4. The lowest layers of each period of deposition* are usually the
richest.
5. Sometimes, however, several periods of deposition have succeeded
each other; and thus several rich strata may occur in the same ground.
6. Not only the courses of present streams, but also, and especially,
the ancient cllannels, now forsaken, are the localities of placers.
Of these rules, the fourth antl fifth especially deserve attention. A
lleriod of deposition may be understood as the time during which all the
mass of alluvial material is sensitive to the action of 'Yater. By the
gradual cementing process already alluded to, or by an interruption of
the aqueous action, the alluvial layers may become so hardened as to
form a new beu-rock; or, simply by great accumulated depth, they may
cease to be a1i'ected to the bottom by the action of the stream. The result would be, if the deposition of material continued, a second series
overlying the first, and having its own relative degrees of richness in
different strata. The miners of the Pacific Coast have learned by experience that there are frequently two or three bed-rocks, and corresponding strata of maximum richness, alternating with others more or less barren. 11any old diggings, supposed to have been exhausted, will un<loubtedly be worked again with deeper bed-rock tunnels, and will yie1d
more gold than ever. A striking instance may be found at Dutch J~lat,
in California. t
Gold, tin, platinum, magnetic iron, and precious stones are the prin-·
cipal valuable minerals occurring in placers. Tin placers have not
yet been discovered in this country, except the stream-tin from southwestern Idaho, the specimens of which are promising, but the quantity available is not known. The vast deposits of Banca and ~Ialacca, in
the East Indies, are alluvial, though, I believe, to some extent covered.
The platinum-placers are mainly in the eastern Ural. This metal, as
well as iridium and osmium, has been found with American gold; but
our prospectors have as yet (possibly from lack of familiarity with platinum~ and possibly from not· searching particularly for it) reported no
locality where it might be obtained. In view of the great usefulness of
this metal in the arts-limited only by the small supply and high pricethe importance of finding it in this country in paying quantity is evident.
Placers of copper occur in China and Brazil, and I know of one locality in
~ova Scotia, on the coast of the Bay of Fundy, where this metal, in cr.5·stals of pea-size, imbedded in clay, can be milled with the shovel. .Artificial placers of il'on ore occnr on the coast of Elba, t where are accumulated the debris washed down fi'om the burrows of vast, open cuts
made by the iron-miners on tlle mountains. Still more striking instances
are fnrnislled by the magnetic and titauiferous iron-sands of Canada and
~ew England, and of New Zealand. The latter 1mve been shipped to
- Iu the original, Schwemmperiode.
1 See my report for 1868, p. 32
:j: Karsten's Archives of Mining, Btl. xT, S. ·HO, citetl in
tcrsnchung, (Freiberg: 1856,) p. 2".20.
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England, with indifferent pecuniary and metallurgical success. The
iron-sands of Canada are now worked with success at Moisie ;* and the
recent introduction of machines which separate the ore by means of magnets very rapidly and cheaply will doubtless result in a wide development of these deposits: Dr. T. Sterry Hunt recommends experiments
with placers of this nature existing along the coast of Long Island
Sound.
Returning once more to gold deposits, it should be remarked that, from
the nature of their formation, placers are generally, in their richest parts,
much richer, by virtue of the concentration they have undergone, than
the strata or veins from which they are formed. The possible aggregation of particles to nuggets larger than the masses found in sit~t has
already been noticed.t But, under some circumstances, the veins may
be richer than the resulting placers, as, for instance, when the original
rock is so hard as to resist in a higher ~egree than the country rock the
disintegrating influences, so that for every small portion of auriferous
material detached an immense quantity of the baser debris is carried
away in the same streams; or, where the peculiar arrangement of water
courses is such as to scatter, instead of concentrating, the auriferous
material. But these instances are rare. On the other hand, the amount
of material to be extracted and treated for obtaining a given quantity
of gold is generally much greater in placer than in vein mining. The
removal of poor or barren strata, the search after the richer accumulations, and the vast amount of excavation required for ditches, &c., are
heavy items; and it must be remembered that the capital thus invested
must pay for itself in a short time or become a total loss. The average
economical results of all the placer mining, compared with those of all
the quartz mining for gold for the last twenty years in this country,
would, I think, show a balance in favor of the latter.
The second class of superficial deposits is represented by beds of bogiron ore, salt, soda, sulphur, &c. Salt and soda beds are common in the
great inland basin of this country. They belong to the same category
as the salt lakes, borax lake, &c. The. great prevalence of alkaline
deposits in those regions is due to the decomposition of a soda feldspar
in which the porphyritic and trachytic rocks abound, and which is the
:first ingredient removed from them by heated waters or atmospheric
agencies.
The source of the alkaline salts in all these lakes and marshes
seems to be the hills around them and not the ground beneath. Thus
the great salt :field at Silver Peak, which covers with its snowy surface
nearly :fifty square miles, is but a few inches or feet in depth, and hot
and cold springs of fresh water come through it to the surface. Fresh
*Engineering and Mining Journal, February 5, 1870.
t The following are some of the largest nuggets reported :
Troy weight.

17:30,
1838,
. (?)
1842,
(?)
1851,
1851,

La Paz, Peru ............................................ - . . . . 60 lbs.
Cabarras County, North Carolina ...•.............. ---- .... --·· 28lbs .
Reid Mine, North Carolina------ ...... ------------ ...... ------ 80 lbs.
Ural Mountains_ ...... _....... _. -... -....... -..... . . . . . . . . . . . . 97 lbs.
Australia ................... ------ ............................ 146lbs. 0 dwt.
Australia .•........... _.•....... _..... -.....•... -.- ..... _... _. 112 lbs.
Australia . __ ... _. _......... __ ...... -.......... - -...... _.. . . . . 106 lbs.
('!) Australia, (the "Sarah Sands,")---- ........................ ---- 223lbs. 4 oz.
1853, Ballarat .......................... ---- ........................ 168lbs.
(1) California .........•.......•.... ----------·· .... -----· ........ 160 lbs.
186!), Australia ...... _...... _.... _.......... _........... _.~ ......... 112 lbs.
1Fl69, Sierra County, California . _. _.... _.... _.... - .... _. -.. _ .. __ . ___ 106 lbs.
Solid masses of such sizes have neYer, so far as I know, been discoyered in yeins.
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water can in many other places be found by digging in the salt fields.
I remember one instance at Lone Mountain, Nye County, Nevada; but
the water, though not actually salt, is not pure. The hot spring in
the Silver Peak marsh appears to contain a goou deal of lime. The
manner of working these salt beds is described in my last report.*
There is a remarkable deposit of soda about two miles north of the
Sand Springs road, and fifty miles east of Virginia and Gold Hill. It is
owned by parties in Carson and Virginia who use it in the manufacture
of soap and supply quartz mills with it as a chemical agent in the reduction of ores. They also furnish it to drug and grocery stores, where
it is sold for washing and other purposes for which common soda is
ordinarily used. It is said to be free from all earthy matter and to consist of 80 per cent. soda, the balance being other salts. The deposit is
in the midst of an alkali flat of some seventeen acres in extent, and at
the surface it appeared only about three f€et wide, or more like a soda
spring than anything else, the pure article forming in a crust over and
about the strong watery solution. Upon digging beneath this, however,
the solid soda was discovered in a defined mass. A shaft has been sunk
beside it to the depth of fifty feet, from the bottom of which a drift has
been made twenty-five feet into the vein or deposit of soda, without
getting through it. The inclosing walls on each side are very distinctly"
defined, and are simply composed of a dark, heavy, compact iron sand,
strongly impregnated with soda. .Analogous deposits in H·umboldt
County, Nevada, have furnished excellent fluxes for smelting refractory
ores.

CHAPTER LXII.
INCLOSED DEPOSITS.

Lodes constitute the first subdivision of the inclosed deposits. .A
lode is a fissure in the earth?s crust, filled with mineral. The terms
vein, lead, ledge, and reef, are used indifferently for the same thing;
but all thesel terms are frequently applied vaguely or incorrectly to
sheet-deposits, which are not lodes. Thus we hear of veins of coal;
and, in the common usage of miners, everything is a "ledge" which has
been "located." The distinction between lodes a.nd beds is, however,
really the sharpest and most positive in this whole classification. All
]odes are fissure-lodes, even those running parallel with the stratification of the inclosing rocks, or occurring along the contact of two different rock-formations. The definition above given inclrir.!es these cases,
as I shall show more clearly by considering the radical distinction between lodes and beds. The latter are generally (but not always exactly)
parallel with the inclosing rocks, and amount to nothing more, in mo~li
cases, than layers of the regular formation, differing in their contents
more or less from the earlier layers under them and the later layers
over them. In some instances the parallelism is only general. The
beds widen and thin out, and on that account are sometimes held to
be lodes, especiatly if steeply tilted. But this irregularity is common
enough in all stratified rocks. The test question deciding between a
lode and a bed turns on the definition already given. .A bed never is,
and a lode always is, a deposit e:ffecteu between already existing rocks,
and, therefore, of later origin than the strata on either side ; in other
* Mineral Resources, &c., 1869, page 81.
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words, a fissure filled. The fissure may be across the stratification or
parallel with it, or along the contact-plane of two formations; it may
have been filled in any one of many ways. These all give rise to different varieties of veins; but the general uefinition includes all, and is
as clear as it is broad. We have then, at the outset, the following conclusions from our definition:
1. The form and direction of a vein are determined by the fissure.
2. Tile mineral contents are determined by the time, manner, and 1 Htterial of the filling of the fissure.
3. The vein-material is always later than that of the formation of the
"country" or inclosing rocks.
4. Sheet-deposits, intersecting a formation across the stratification,
and independently of it, are certainly lodes; but all lodes need not necessarily take that direction.
5. Lodes parallel with the stratification are not so easily recognized;
because they may be confounded with beds; but when tlwy are proved
to consist of material later in origin than the rocks on either side, and
ueposited in a seam or opening between them, whatever be its direction
or dimensions, they must be considered lodes ; and the same is true of
. ''contact" lodes.
6. There are, howe,Ter, contact beds, namely, layers between two
formations, differing from both, but formed in the regular series of time
as well as position, to which both belong. These are.not lodes.
The advantage of definitions is shown in the practical conclusions
which may be drawn from the foregoing simple statements, and which
I insert here, to show that they are independent of all the complicated
hypotheses which surround this subject. No matter what theories are
entertaineu as to how a fissure is formeu, or how filled, I think the following conclusions cannot be escaped:
The history of ·a lode comprises logically tllree epochs: the forming
of tlle fissure, determining its form; the filling of the fissure, determining its substance; anu the epoch of modification, affecting both. ,In
fact, however, two or more of these processes may go on at the same
time. Logically, the fissure must be formed first; but in cases of volcanic dikes, the filling is practically simultaneous with the fissuring, and
impelled by the same force. Again, changes in the form and substance
of a lode do doubtless take place during, as well as after, its formation.
The third epoch is added, howe-ver, to representtherealm in which modif.ying agencies rule supreme.
I waive at present the question llow fissures are formed. It is certain
that in most cases they are not immediately filled; and it is highly
probabl~ that the process of filling occupies considerable periods of
time, during which the fissure remains open. Now the natural tendency
of an empty fissure, unless it be perfectly vertical, is to close again, b3T
reason of tbe unsupported weight of the upper side, fitly ealled, in
miners' phrase, the "hanging wall." J\f;y observation conYinces me that
a great number of fissures do close in this way, and ne""er become
veins at all, but remain visible, if visible at all, only as "seams," "lines
of fracture," " breaks," or " slides," having almost no filling, except clay
produced by the abrasion of the rocks on either side with moisture. It
is evident that for tlle complete formation of a lode there must be a fissure, and this fissure must be kept open till it has been filled with fresh
mineral.
The same cause which tenus directly to close fissures, tend~ indirectly
to keep them open. I mean the weight of the hanging wall. Pieces of
rock detach themselves from this wall and fall into the :fissure, where
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they become wedged, and thus hold the sides apart. These pieces,
when they are afterward found imbedded in·the vein matter, are called
" horses." Another way by which the fissure may be kept open is by
the settling back of the hanging wall, not exactly to the same place
which it occupied before. In this way the surfaces of the two walls, instead of fitting each other, meet at projecting points _or bulges, and
leave a :fissure of alternately 'Yideniug and narrowing form. A simple
experiment with two plates of corrugated iron will show this effect to
the unprofessional reader. It must be remembered, however, that the
original irregularity of fissures, and tbe frequently oblique or even compound motion of the wall in settling back, tend to produce departuret\
from tlw simple type indicated by the above experiment. .A closer
analogy may be obtained by cracking open a cobble-stone, and bringing
the parts together again in new positions. In this way the characteristic features of form in lod.es (apart from slides and heaves, to be explained hereafter) may be produced iu miniature.
The form of a fissure depeuds then upon the original forces producing
it, and its S"Q.bsequent modifications, principally tbrough the 1uovement
of its walls. We cannot lay down geueral laws governing all lodes in
these respects; but we can discover in single lodes and groups of lodeR
the effects of local processes, auc.l thus arrive at rules more or less applica,ble to those particnlar cases. That the contents of a vein have comparatively little to do with its form, is evident from the foregoing discussion. The :fissure is a mold, into which tbe vein material is ruu,
and the effects of that material upon its mold are comparatively insignificant. The theory,* advanced upon distinguished authority, that fissures are generally widened by the force of the crystallization of their
fluid contents, is, I think, wholly without foundation. If filled with
melted matter, they are more likely to shrink; if with matter in solution, the deposition of crystals is gradual, and the space is rarely so cou:fined as to give opportunity for a force to act against the walls. The
very last deposit, down the central line. of the veinr might crystallize
under some confinement; but it is preposterous to ascribe to it any perceptible movement of tlle walls. Tbe expansive force of crystallizatiou,
as indicated in the freezing of water, is Yery great; but it does not
come into play in the quiet deposition of crystals from soh~tion. Nobody
ever saw a geode, burst open by the crystallizing of its infiltrations; yet
we are asked to believe that vast weights ha,-e been moved considerable
distance~ by such action in spaces comparativel.r still more iusignificaut.
All the facts observed, moreover, such as the occurrence of "selvages,"
"vuggs," or empty spaces, •' slickensides," &c., agree with the hyi)otheRiK
of pressure from the walls, tending to close tbe fissure.
Fissures are limited in length, and it is impossible to tell how fhr
they continue, except by actual exploration. Their extent in depth is
equally unknown; but well-defined fissures haYe been thus far found to
continue in· depth further than human skill is able to follow them. To
conclud.e, however, that because they descend more th~\n one or t'vo
thousand feet, therefore they continue to the cen~er of the earth, or to
the supposed fluid mass, calculated to be from tweuty-1ive to oue hundred miles below the surface, is manifestly unreasonable. vVith the exception of superficial and gash-veins, (see below,) we may consider them
as practically inexhaustible in depth, without assuming to say how far
they go. 'Vith our present appliances, our operations are liutited by
the difficulty and cost of deep workings, not by the extent of the fissure
in that direction.
"See my report of last year, p. 39, note.
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The question, how fissures are filled, is also waived for the present. It
must be admitted that the iilling is generally a subsequent process, and
· there is no reason why it should not take place very slowly, through
unmeasured periods of time. The changes that accompany and succeed
it are those of position, (cross-fissures, of later formation, dislocating
the vein, or fresh movements of the walls of the vein itself,) and those
of composition", (oxidation, and other chemical changes, galvanic currents, molecular movements, concentrations, redistributions, &c.) No
doubt the form of the fissure influences the distribution of the vein-material, especially when the latter contains substances of different gravity, solubility, or volatility. For instance, vein-matter in solution or
mechanical suspension would be more likely to be precipitated in wider
parts of the vein, where the current would be slower. But these considerations are too nearly connected with most theories of Yein-formation
· for my present purpose. I will only add one observation with rega1~d to
vein-material, which, like the foregoing, will, I think, meet with general
acceptance; and then I shall proceed to deduce from the indisputable
premises. thus far established, a few practical conclusions, calculated, I
think, to sweep away from the field of inquiry a great deal of unnecessary rubbish.
Nature has not regulated her operations by commercial rules. To her
the distinction between valuable and useless minerals, rich and poor
ore, is unknown. l\Iany fissures are .filled with granite, porphyry, basalt, &c., and are of no interest to the miner, except so far as tl.J.ey produce disturbances of ore-deposits. Of those fissures which are filled
with metalliferous material, some are rich enough to pay for working,
and some are not. The same vein is in one spot rich, and iu mwtller
poor. These variations it is impossible to reduce to any general law,
especially in the case of gold and silver. The former of tllese is always,
and the latter frequently, an accidental constituent in the vein-material. One-thousandth of one per cent. of gold would correspond with
$5 gold per ton of ore-scarcely a paying quantity; two-thousandtlls of
one per cent. would he $10 per ton-enough, under favorable circumstances, to pay good profits. One- twentieth of one per cent. of silver
would be about $19 per ton-too low for profit at any but the Comstock
mines; and reducing this by one-fiftieth of one per cent. makes it economically worthless. It is manifest that changes so small as these cannot have the importance. naturally which we assign to them commercially, and that we are not likely,. for instance, to find out by what law·
the proportion of gold v~tries from one to two-thousandths per cent.~
crossing the arbitrary line of profit, which we, and not nature, have drawn.
The practical conclusions to he deduced from tlw foregoing remarks
concern several theories and sweeping assertions popularly current with
regard to mineral lodes.
1. It is said that "fissure veins" increase in \vid th with increase of
depth. This is evidently, in view of the foregoing diseussiou,.unfonuded,
as a general proposition. The width of a vein depends, first, on the
original fissure, and the width of that is a function of circumstances, unknown and various. A force, for instance, pressing vertically upward
until the crust is fractured, may make a fissure wider at the top than
anywhere else, while a fissure produced by settling may be wider at the
bottom. The width of a vein depeuds also on the degree to which ~tfis
sure closes, befm~e and during the entrance of vein-matter. This, again,
directly depends .on the dip, on the occurrence of '" horses," and on the
speed and uniformity with which the ve.in-matter is deposited. Finally~
the width of a vein depends on those movements of the walls wllich pro-
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duce alternate wide and narrow zones or spots in the fissure. Now all
these operative causes, though they may be partially investigated in a
single given case, cannot be reduced to a general law; hence, a priori,
there can be no general law that fissures grow either wider or narrower
in depth. Experience signally corroborates this conclusion, showing
that while veins of the same limited district may have a similarity of
chara~ter in these respects, there is no uniformity that- covers large
regions, or ·different conditions. But an argument that cannot be
evaded is deduced from the fact that we have no standard of depth. I
have frequently heard miners discussing whether their veins would
"give out" at, say, six hundred feet, while the whole surface on which
the veins cropped out had been so enormously degraded by denud.ation
as to be already five thousand feet below the original level up to which
the veins possibly extended. Until we can decide how wide was that
portion of a vein which floods and glaciers and the slow work of time
have swept away, we cannot very well attempt to argue that, because it
is a vein, it must or must not widen as we sink our puny depths upon it.
2. It is said that fissure-veins grow richer in depth. But it is evident that this cannot be laid down as a general law. As I have shown,
the variations which make a vein, according to our ideas, rich or poor,
are frequently quite insignificant in intrinsic amount. The deposition
of metalliferous matter in veins depends on the source from which they
are filled, the manner and duration of the process, and the subsequent
metamorphosis they may have undergone. The depth of any point
below the present surface concerns only the last condition. Decomposition from atmospheric or meteoric agencies (a term which includes the
action of air and surface waters) may alter a vein to a considerable
depth. \Vhere the valuable contents are S(_)luble or easily decomposed,
it may impoverish th'e vein. When they are insoluble and not easily
attacked, the vein may be. richer near the surface by the removal of
non-valuable material. A probable connection in some cases between
width of fissure and richness of deposits has been indicated above; but
so far as this or any other cause is concerned, we cannot argue anything
from the present surface, which is, in numerous localities, itself a section
of the vein at great depth. Experience confirms this view, showing
that some veins are poor at the outcrop, and richer below, ''bile
others show the reverse. \Ve may fairly say that the valuable constituents of the ore (especially gold, and to a great extent silver also) vary
according to local causes, and that lodes, as they are followed downward, are alternately richer and. poorer-the accidental present surface
of the country (meteoric action apart) being merely a section, crossing
sometimes a ·wide, sometimes a narrow, sometimes a rich, sometimes a
poor place. It does not follow that a rich outcrop will be followed immediately in depth by a poor vein, or vice versa., for the scale on which
these alternations take place is variable, and frequentl,y exceeds that of
our mining operations. Besides, the terms rich an<l poor in this connection are merely relative to each other, and to each special case. The
richest part of a vein may be too poor to work with profit, or the poorest
part may pay handsomely. Rich ore in White Pine contains a hundred
times as much silver as ore considered rich in Japan. The statement
put forward on very high authority,* though based on incomplete observations, that gold-veins cease to carry gold at comparati-vely small
depths, is now completely overthrown by experience. J\fr. J. Arthur
Phillipst speaks the opinion now universally acknowledged, that gold
* Murchison, Lieber, and otliers.
t Mining, and Metallurgy of Gold and Silver.

London, 1867. p. 9.
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ledges are not more liable than ordinary metalliferous veins to become
impoYerished in depth. What becomes then of the former observations
to the contrary 1 In some cases, no doubt, a mere alternation or barren
zone in the vein was mistaken for a complete cessation of the auriferous
character. In other cases, no doubt, there was a total change in the
vein material. That such changes do take place, admits of no doubt.
The mistake was in believing them to be universal and iuevitable, and
to have some direct connection with gold.
3. It is said that certain directions of course in veins have a decisive
influence upon their metalliferous character. As the formation of the
fissure takes place before its filling, this theory is a priori illogical.
Experience equally condemns it, and indicates the true meaning of the
supposed connection. It is true that, in limited districts, veins having
a certain general course are fi·equently found to correspond in mineralogical character; but this is due to the nature of the process which
opened the group of parallel fissures. The fissures of a certain epoch
being sometimes parallel, and the same causes having filled them all,
the resulting veins of that system or group may, in such a case, be
quite similar; but it is the age, and not the direction, of the veins which
effects this result. Sometimes groups of fissures of the same age are
not parallel, but radiate from a common center. In that case the significance of the course of a vein is nothing. Not infrequently the same
group of veins possesses all the courses of the compass, and forms a
complete network of intersecting fissures, so that even the local analogies of course have no weight. As for the sweeping theories, based on
observations in one country or district, and boldly extended to all others,
they are ridiculously absurd. I know of one instance in which a distinguished foreign engineer .condemned without iJ)spectiou a very productive gold mine, as soon as he heard what was the strike of the veinso far can prejudice or fancy warp the judgments of even educated men !
The only general reason ever advanced for supposing veins of a particular direction to be richer than others, is a wild, vague theory of the influence of terrestrial magnetic currents, which will not bear inspection.*
4. It is said that certain features of direction or shape are peculiar to
gold veins; certain others to silver, &c. There are many different theories involving assumptions of this kind. But I have sufficiently shmvn
that the form, direction, and extent of a fissure are not, as a general rule,
essentially affected by the nature of the material with which it is subsequently filled; nor, if this effect were produced, would it be the infinitesimal proportion of gold or silver, but rather the predominating quartz,
or iron pyrites, or galena, from which the influence would chiefly proceed.
Many things are in fact predicated of gold deposits which belong simply
to the accompanying iron pyrites; and many a returned Californian has
discovered in the rusty boulders of his native vil1age ''all the indications" of a rich gold quartz.
5. In a word, there are in this sense no universal laws governing the
dimensions, directions, changes, and metalliferous contents of veins.
Every system or group, and, to some extent, every vein is a problem by
itself. As I shall now proceed to show, we have discovered many different agencies more or less operative in such formations, and the degree
to which each has influenced the result can only be determined, if at all,
by patient observation of each special case. .Every actively-engaged
* It is put forth in a book called, I think, Geology and Magnetism, by Mr. Hopkins,
an English mining engineer-a curious compound of careful and accurate observation
in small local details, with loose generalization and disregard of scientific truths on tha
great scale.
•
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mining engineer ought to have a theory of the formation of the vein he
is working, or at least such a knowledge of it as will enable him, after
sufficient developments, to forecast with considerable certainty theresults of future work. This can only be attained by carefully collating
and preserving all obsmTations made during the progress of the work.
Not a change in the vein or country-rock, not a watercourse, seam, or
horse should fail to be noted and recorded. Maps of workings, (•ontaining such information as this, are of the greatest importance; but Ire·
gret to say that those persons who are most ready with universal theories are too frequently the most neglectful of concrete facts. On the
other hand, a large class of mining experts, believing that" 11obody can
see into the rock further than he can put a pick in," despise the whole
science of mineral veins, and arrange their plans wholly according to the
ore in sight. No doubt this is a more conservative plan. The engineers
who follow it seldom get their clients into trouble by over-sanguine
prophecies; but I think they frequently condemn good. mines, and in
this way occasion loss to owners. Of a new discovery, in a new locality,
the less that is prophesie<l the lJetter; but intelligent experts ought to lJe
ashamed not to know something more definite about the nature, extent,
and value of a mine after it has been developed by actqal workiug. I
refer particularly to those in charge, who have bad the opportunity to
obsern', as operations proceeded, all the facts throwing light on these
points. \Vhen drifts are timbered, stopes filled up or caved, and all fresh
exposures altered by time, it is often too late to repair former neglect,
and the best observer may be deceived or find himself at a loss.
The effect of the foregoing considerations should be to discourage all
mPre theorizing as a lJasis for practice, and to encourage the most minute
and careful study of local occurrences. The absence of aecurate surveys, working maps, and detailed records of operations, in most American mines, even the best and oldest, has led to great waste of money
already, and, if it continues, will be still more disastrously felt hereafter.
I cannot undertake, in the limits of this introductory cb~pter, to discuss at length the different theories of the formation, modification, and
filling of" fissures. It must suffice to enumer~te the most prominent, and
perhaps to indicate their relati \,.e import~nce. One of the mo~t comprehensive and trustworth3~ ''orks ou the subject* has just been translated
and republished in this country; and I recommend its careful study to
all persons who desire to obtain rational views concerning a matter ~o
much befogged with crude speculations.
The most nnhTersa1 cause of fissures i8 doubtless plutonic ageuc,,-,
upheaving portions of the solid crust. This h; indicated by the fact
that veins are most numerous in monntainous regions. The German
term for a mine is bergwerk, or mountain ·work. Again, it is Yery common to find masses of eruptive rock in the neighborhood of ore \Teim;;
and although these masses can but rarel,y be supposed to ha,Te directly
brought the metallic material into the veins, it is natural to conclude
that their occurrence is connected with the disturbanc s which formed
the fissures. Under plutonic agency must, howe,·er, in this sense, be
included aU subterranean disturbances-depressions as well as upheavals,
and :flexures aml latitudinal compressions of strata as well as direct
fractures. These may he indirect and slow consequences of changes in
the solid ernst. It is not necessary to believe tlJat fissures are always
formed by sudden convulsions. Indeed, modern geologists are inclined
"Cotta's Erzlagerstiittenlehre, (A Treatise on Ore Deposits,) !Jy Bernhard von Cotta,
professor of geology in the Royal School of Mines, Preiburg, Saxony. Trausbted by
'Frederick Prime, jr., mining engineer, and reviseu by the author. New York, 1870.
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to ascribe many appearances which seem at first glance to result from
violent action, to slow and long continued processes. Tile strata of
coal and rock in coal mines have been observed to become contorted
and fractured in a few years by the simple removal of supporting masses
from below.*
Fissures may also be formed by the contraction of rocks in cooling;
but the importance of this agency has probably ueen overestimated, so
far as metalliferous veins are concerned. Many erystalline rocks have
been reckoned as igneous, or supposed to have been subjected to a degree
of heat rendering them semi-fluid, which are now quite generally admitted
to have b-3en metamorphosed by less violent agency. The fissures
formed by cooling in unmistakably eruptive rocks are, on the other hand,
generallv unlike those of metalliferous veins. During the past two years
I have had opportunity to study this class of phenomena throughout
the vast regions of California, Oregon, and Idaho, which are coyered
with basaltic overflows; and I cannot see how the process of contraction
could in any case produce long, regular, and deep-seated fissures. Tile
cooling and crystallization of basalt seems to take place around centra..l
points or lines. Possibly the first tendency is to the formation of cylindrical masses; . and these are finally fixed in irregular prisms (principally
hexagonal) by the weight and tension of the whole mass. The formation
of the round cell of the bee, and its subsequent adaptation by pressure
to the hexagonal form, would be a parallel case. At all events the process of cooling cannot be uniform over a large surface, and especially
not at different depths. Fissures formed in this "\Yay, therefore, would
not be persistent in direction, nor would they extend in depth below the
stratum, the whole of which was at one time cooling. Gasll-Yeins, which
do nqt extend below the stratum in wllich they are found, are therefore
more likely than any others to be the result of such a process ; but even
these, I conceive, are far more frequently produced by bending of the
strata, and consequent fracture of the layers under the he~wiest ~train.
The theory of Fox, promulgated some thirty years ago, ascribes the
formation of fissures to electrical currents. Experiments showed
that by means of artificial currents fissures could be produced in
clay and also filled with metalliferous deposits. One deduction from
this theory was the assertion that all metalliferous veins ought to cross
the magnetic meridian at right angles. The fact that veius do not behave as they" ought," in this respect, would of itself m~erthrow this generalization ; but it is also completely disproved by modern investigations
of terrestrial magnetism and electricity. Galvanic currents between
dissimilar rocks, constituting natural voltaic piles, pay no particular
respect to the magnetic meridian; and all such agencies, though possibly universally active, are too dependent upon tile minute local conditions, and too certain to be locally uisturbed, to prod. nee widely uniform
results. Galvanic action in veins, after the deposition of the metalliferous matter, is probably very important; but the uirect effect of galvanism or electricity or terre£trial magnetism in forming or in 1illing
fissures is probably insignificant.
Finally fissures may ue formed by surface agencies, such as frost, running water, glaciers, (combining both,) the penetrating roots of plants,
(following aud assisting the former,) and consequent land-slides, &c. I
have seen a fissure several hundred feet in depth, caused by tho settling
of the outer edge of a rock-bluff~ at the base of which a river had gnawed
away the supporting strata. Innumerable gulches, caiions, ravines,
* Sir Charles Lyell.
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and valleys, and the partly subterranean courses of springs, are to be
ascribed in whole or in part to surface agencies. But these are seldom
filled with mineral; and there is no great danger of their beillg confounded
with fissures of subterranean origin.
The strongest analogies lead us to believe that the fissures of most
ore-veins were formed by plutonic agencies; and, indeed, that many of
them are literally the products of earthquakes. Fortunately for science,
though unfortunately for the comfort and safety of men, the occurrence
of earthquakes in many mining districts is furnishing us with many
illustrations of this theory; and I venture to predict that California, N eYada, and Oregon, when more thoroughly studied, will afford abundant
new materials for a completer understanding of the subject.
It should be remarked that the formation of fissures in this manner
by no means necessitates their extension to the surface. Probably the
greater number of fissures do not at first break through to the air, but
are afterward exposed by denudation of the over-lying crust. The occurrence of ''blind veins': is familiar to miners. Other fissures, again,
may have been covered with alluvial deposits, so as to be, perhaps, forever hidden from the eyes of men. There is, I think, reason to belie\Te
that the volcanic regions of :Mexico extended into Louisiana, where they
are now covered with tertiary formations.
The depth of fissures I have already mentionecl. There is no wellauthenticated case on record in which the absolute bottom of a vein has
· been found by mining. That they reach through the solid crust is
strongly indicated by the frequent instances of latitudinal movement in
the country-rock. But, as Cotta acutely remarks, the thickness of the
solid crust is, locally and temporarily, much reduced in the neighborhood of volcanic eruptions. :Moreover, the movements of the countryrock may be caused, to s.ome extent, by the formation of new fis-sures.
Certainly we can scarcely assume that fissures are, in general, deeper
than they are long; but the horizontal length of a fissure, or chain of
fissures, may far exceed that of its apparallt outcrop. It is not likely
that mining will ever be carried on to a greater depth below the surface
than four thousand feet.* Economical, if not mechanical, difficulties
will decisively interfere. As single fissures have been traced for t.wenty
miles upon the surface, and systems, of probably connected fissures,
(such as the mother lode of California,) for much greater distanees, we
have no reason to believe that human explorations will reach their limit
in depth.
Branches or spurs, and "horses" or masses of the country-rock in fissures, are characteristic features, and serve in many doubtful cases to
distinguish between veins and beds. As a bed is always a member ot
the formation, younger than the underlying, and older than the overlying ·m embers, it could not, of course, be a.t tended with arms or
branches penetrating the later rocks, since these did not exist wbile
it was forming.
"Heaves," ''slides," "throws," "faults," &c., which are movements of
the inclosing rocks, generally along the lines of l.'"tter fissures, are frequently observed in connection with veins ; but it ~s a mistake to suppose that a sheet-deposit, thus disloca.ted, . is necessarily, therefore, a
vein. It is the observation, not the occurrence, which is, perhaps, more
common with veins than with beds. t A little reflection will show that
*Apparent exceptions by tunnels in mountain ranges might occur, but they do not
affect the general force of this proposition.
t Even this I doubt. Coal-seams alone present faults ancl dislocations as abundantly
as any veins.
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such a movement, if it cuts a vein in two, and "heaves" one part sidewise, more or less, from the other, must produce the same effect on the
rock-b8ds of either wall. The cross-course, or line of the dislocation,
must be a fissure, but the body dislocated may be a deposit of any class.
It is a pract,i cal problem of much importance, to find in the cheapest
and most expeditious manner the continuation of a vein which has been
cut oft' by a slide or heave. The observations and calculations involved
are frequently delicate and difficult; nevertheless, the alternative usually
adopted in this country, of going blindly into the barren rock, and trusting to luck, is without excuse. I could give several instances within
my own knowledge, in which promising enterprises have been ruined by
occurrences of this kind, for the want of careful surveys and intelligent
reasoning on the part of engineers. The lack of such surveys in the
mines of Lander Hill, Reese River, for instance, has produced great loss,
and even at the present day, the great and costly experience obtained
in many different mines of that locality is almost worthless for future
guidance, and is fast being forgotten. The terms " fault" and "dislocation"
are general in their application, signifying the removal of one portion
of an intersected bed or vein from the other, so that the continuance of
the deposit beyond the dislocating line is no longer in the extension of
the. same plane. Heaves are faults in which the banging wall of the
cross-fissure seems to have been lifted; slides, on the contrary, present
the appearance of a downward movement of the hanging wall of the
cross-fissure. As, in both cases, the fault is produced by a movement
of comparatively large masses of rock, it is evident that the extent of
dislocation, depending on the amount of motion and the angle of the
two fissures, must be the same for all parallel veins faulted by the same
cross-fissure. Even when the faulted veins are not parallel, if the
fault is the same, its extent can be mathematically calculated from one
known case to another not yet exvlored. In entirely new districts, it
is more difficult to infer the extent and direction of dislocations, though
careful observation will generally give some clue. The complication of
the matter by oblique movements, compound fractures, successive dislocations, &c., is so great, that it cannot be discussed without diagrams
and models, nor thoroughly taught without field practice. I venture to
lay down one or two rules, which are not without exceptions, but will
serve to assist the practical miner . in the necessary local investigations.
1. Whatever be the irregularity of the faulted lode, the faulting fissure is generally found to be a pretty regular plane, especially if the
dislocation exceeds a few feet. When the faulting fissure has itself gone
through the processes of vein-formation, and become a mineral vein of
considerable width, this is less likely to be the case; but ordinary clayseams, cleanly cutting off veins, and dislocating the two parts, are likely
to be quite regular. Hence, when their strike and dip have been carefully determined, the places where they will cut other neighboring veins,
or the same veins in different .depths, may be approximately calculated.
2. In such cases, a slide is rather to be expected than a heave; that
is, the hanging wall of the cross-fissure is more likely to occupy a position lower than its original position, than the re-verse. The proofs are
two, theoretical and practi~al. Theoretically, the most probable causes
of movement of either wall would be the weight of the hanging wall,
and the upward force which may have caused the fissure. The first
would move the hanging wall down, and the second would push the footwall up, producing the· same relative effect.*
* In rare instances,.the cross-fissure is vertical, and this distinction cannot be observed
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3. The continuation of a faulted vein is therefore most naturally (in
the absence of more decisive indications) to be sought on that side on
which the vein makes an obtuse angle with the cross-fissure.*
4. In searching for the continuation of a faulted vein, when the movement was greater than a few feet, it is better to run a cross-cut, or sink
a winze, than to follow the cross-fissure, since the latter is frequently
filled with clay or breccia, and almost always so altered and decomposed
by water, &c., that the vein may be passed by and not recognized. A
cross-cut will pierce the continuation of the vein if the fault is a slide;
and a winze is more likely to be successful in case of a heave.
These suggestions do not cover all cases, but only those most frequently occurring in our faulted gold and silYer deposits. For further
information, the professional books must be consulted.t
Dollble veins, or those in which, subsequent to the first filling, a new
disruption, mainly in the plane of the first fissure, has taken place, and
a new vein-material, imperi'ttm in imperio, bas been deposited, require
no further explanation. Where they occur, it is often noticed that one
vein is richer than the other; and the rich zone sometimes jumps from
one wall of the double vein to the other-a result of the irregularity of
the second fissure. Let any one try to break apart along the original
line of fracture two pieces of wood, well glued together, and he will find
that the new fissure will not follow the old one.
Slickensides, or polished surfaces in the vein-matter, or along the
walls, are produced by small movements of rock-masses, rubbing on one
another, with water and sand or clay between. Exactly the same process may he seen at any marble-yard.
Striations may often be seen on the walls, where a movement has
taken place. They are produced by sharp points or crystals, resisting
the general polishing. Often a study of them will show the direction of
the movemeut-an important fact for the miner. The theory that the
richest ore-deposits lie in the veins always parallel with these striations
is supported by a few local obser\'ations, which I regard as mere coincidences.
The filling of :fissures is at once the most difficult and important and
the least understood department of the science of ore-deposits.
I do not desire, in this place, to propound any theory of my own.
There is scarcely room for a new hypothesis; and the truth is probably
to be approximated by judicious eclecticism, allowing to many of those
already set up, a share in the results. The most important agencies are
recognized in the very earliest theory, that of Agricola, who, in 1546
and 1571, t ascribed the formation of veins to water, heat, and cold. It
is true, be assumed the transformation of other elements into metals;
but many compounds were in his clay considered as elements. Another
ancient author, Balthasar Rosier,§ declared veins to be filled fissures;
and Becher 11 distinctly asserts the activity of vapors from the carth'll'
interior as a cause of their occurrence. These and other followingauthors were more nearly correct than the great Werner, who g-ave his
powerful authority to the theory that the vein materiu.l is in all cases a
precipitation from above into the fissures, from a solution (or mechanical suspension in water) covering the surface of the region, at the time
* This rule applies to slides only. H eaves follow the exact opposite.

t See Cotta's Ore-deposits, ancl especially Lottner's B ergbaukuncle, Berlin, 1869, Bel. I ,

s. 32-44.

t De Ortu et Causis Subterraneorum; ancl De R e
§ Der Hellpolirte Bergbanspiegel. 1700.
II Physicn, Hubterranea. 170:~ .

~Ietallica.
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when the fissures were open. Facts were too much for Werner's theory,
and an extreme reaction showed itself in the injection hypothesis, according to which veins were formed by the injection into the fissures of
melted matter from below.
This had the phenomena of volcanoes as analogical support; but vol- ·
canic eruptions appear in all ages to have produced only volcanic rocks;
and the type of these is well marked ; so that the analogy really overthrows the theory, which must be rejected fqr all except eruptive veins,
frequently called dikes.
Elie de Beaumont declares veins to be the products of volcanic emanations; but includes under this name thermal-aqueous solutions and
metalliferous and sulphurous gases, as well as melted injections. In
this extended sense, his explanation will doubtless apply to the majority
of cases. The opinion that in most veins the material did. not enter
from the surface, nor from the country-rock immediately adjacent to the
place of its present deposition, is now entertained by all.
It is especially in this country that light will be thrown on the subject. Our vast gold and silver belt (particularly the latter) abounds in
illustrations of all stages of volcanic action, direct and indirect. It is
the scene of ·earthquakes, ge:ysers, and metallic depositions still, and
the barren surfaces of its mountain ranges give unequaled opportunity
for the study of results already wrought out by these processes. I
think the contribution to geology from the Pacific slope and the inland
basin will effect three things: It will restore to volcanic agencies a portion of the importance which chemical geologists have lately been prone
to deny them; it will afford fresh illustrations of the metamorphic action of chemical solutions, vapors, and gases; and it will show tlle
filling of veins by thermal-aqueous and solfataric action. In other
words, it will vindicate the geological importance of fire, gas, steam, and
hot water, all produced from subterranean sources.
A few veins contain ores deposited by sublimation, (especially specular iron, frequently found in volcan~c fissures;) and another class may
have been filled by secretions from the adjacent couutry-roek; but of
the vast majority of ore-veins, we may assert that they were filled from
below, (if from the country-roek, then at greater depths than we can
attain,) and by means of solutions, vapors, and gases. The distribution
of ore in this way is affected, no doubt, by many causes whieh we cannot now trace. It seems to me that the essential elements of the problem are the condition of the fissure at the time the ore entered it, and
the nature of the deposition of ore, whether mechanical, as by the cooling of a sublimation or the evaporation of a solution, or chemical, as a
result of reactions producing insoluble precipitates. The condition of
the fissure is important, as one or two suggestions ·will show. Its .
width, for instance, would determine currents and their rapidity, and·
thus affect the mechanical deposition, even of chemical precipitates.
IIorses, and lines of contact between the walls, or even mere contractions·without contact, would cause the fissure to be choked at some
points and in some lines, earlier than at others; and subsequent depositions of ore would take place in chimneys, or ore-bodies, in those spaces
to which the currents found readiest access. vVith regard to the second
element mentioned-the nature of the deppsition, it may be said to be
essentially mechanical, whether the precipitates are already formed and
held in suspension, or are formed by cooling or by chemical reactions
subsequent to their entrance. The deposition of the former, however,
is perhaps niore dependent on the fissure; that of the latter, on the nature of the country-rock. Probably little, except clays, &c., is brought
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into veins in mechanical suspension. The majority of cases indicate
crystallization by cooling and chemical change. A simple laboratory
experiment will show what are the most obvious eftects of the wall-rock
upon this process. Let a hot solution be placed in a vessel constructed
partly of glass, partly of metal, partly of polished wood, and partly of
rough wood. As the liquid cools it will be seen that the crystal incrustations are deposited unequally, according to the varying eapacity of
these different sub~tances to conduct heat, and according to their surface. The best conductors and the most rugged surfaces receive the
earliest and most abundant deposit. The difterence in surface is probably only an element of the conduction of heat; so that we may say in
general that the best conductors of heat receive the largest crystalline
deposits. The specific gravity of substances is directly connected with
their conduction of heat. Hence, rough walls, of a rock of high specific gravity, would naturally be the localities of crystallization in veins.
This is only saying that solutions or vapors crystallize first where they
cool quickest. The frost on a window-pane is an illustration. Whether
this crystalline deposit will be ore or gangue, depends upon the nature
of the solution or vapor first entering the fissure. There is also, in many
cases, a chemical reaction between the solution in the fissure and the
wall-rock. Certain ingredients of the rock change places with others in
the solution. Thus, for instance, chalybeate and other mineral waters
contain bi-carbonates of iron, lime, &c. These, by the absorption of
more iron or lime, would become common carbonates, and insoluble.
The wall-rock of the fissure may supply the additional base, and the result will be a crystallization of iron or lime spar in the vein, while the
wall-rock becomes porous, or, receiving new ingredients, (sWca, &c.,) in
place of those it bas surrendered, presents a zone in the neighborhood
of the vein of very different character from that of the general countryrock. These reactions have been studied a good deal of late; hut there
is much to be still explained concerning them. I will only add here
that not only the chemical constitution, but also the texture of the wallrock, promotes or prevents such processes. A porous rock, or one that
(like some porphyries) presents considerable surfaces of combinations
easily decomposed, (alkaline silicates, &c.,) will be acted upon easily,
while a solid, homogeneous rock would resist decomposition.
The crossing of two veins may assist the deposition of vein matter
both mechanically and chemically. The supposed electrical currents in
the rocks have also been appealed to; but their activity is not proved
beyond the realm of galvanic or electro-chemical eft'ects; in other words,
of ehemical reactions.
:Finally, the distribution of ore in a vein is to be considered as a series
of relative concentrations. The absolute or total richness of the vein
must depend upon the amount of metallic substances introduced into
the fissure. This we can only i ufer from the size and general metalliferous appearance of the vein. The practical distinctions of miners, as to
"strong" and "well-charged" veins are, therefore, quite in accordance
with theory.
Among the indications which throw light upon this important qu&Stiou, in advance of thorough explorations, are the traces of extensive
chemical changes in the vein and adjacent rock, and especially the traces
of superficial decomposition by meteoric agencies. The valuable metal,
such as silver or copper, may have been almost entirely removed by_these
changes ; but the indications of its presence may remain. This is the
significance of the "iron hat" or gossan which forms the outcrop of many
valua,ble copper, silver, and gold veins. The changes above water-level,
H. Ex. Doc. 207--30
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in most veins, consist in oxidation or chlorination, solution and removal
of some ingredients, and sometimes reduction and precipitation. Thus
the gossan outcrops are produced by the oxidation of sulphurets, &c.,
and the removal of soluble sulphates. Sometimes these soluble salts are
again precipitated below, as in Tennessee and Virgini~, where percolating surface waters have oxidized pyritic deposits to gossan, and carried
the copper sulphates down in solution to the lower drainage-level, where
they have been precipitated by iron or organic substances as a zone of
"black copper." In many cases the water-line, or line of deepest drainage
for surface ''"aters, is characterized b,y a barren zone in the vein. This
is called, in some localities, the cap-rock; but, like the alleged regular
systems of chimneys of ore in veins, its universal occurrence is by no
means proYed. Miners in Colorado, for instance, call all barren sections
of a vein cap-rock, while every body of good ore is a chimney; and th~s
is about all that science could safely say in the case. The occurrence of
relatively barren spaces in veins is inevitable and universal. It is discouraging to the expectation of future success or not, according to the
size and metalliferous character of the vein. On the Comstock vein, for
instance, the extent and number of the ore-bodies already explored, forbids the supposition that the vein is barren in depth, while the extent
and number of the barren spaces, already explored, justifies the apprehension that the alternations of rich and poor ground in depth will be
on an equally large scale.
Characteristic for veins are the selvages or layers of clay (fluccan)
along the walls. These are sometimes wanting in true veins; but never,
so far as I know, are they found distinctly developed in beds.* They
result from the percolation of water along the walls, the pressure and
slight movement of the latter, and the chemical changes caused along
t.he plane of contact between vein material and country-rock. In some
districts they are called '' gouges," because they enable the miner to
work with a pick between the vein and the wall, and so to expose a side
surface, which greatly facilitates blasting out the vein. The mother lode
of California is noted for the wide gouge along the foot-wall. The vein
is thus easily stripped, and large quantities of quartz are thrown by a
single blast. I saw a piece weighing about 25 tons, in the Amador mine,
thrown down in this way; and much larger quantities have been lifted
and loosened by single blasts in that mine.
In concluding this prolonged, yet merely outlined discussion of veins,
I would once more urge the suggestion which constitutes its most important feature, and for the sake of which I have written the whole. It
is the vital necessity of less general theory and more particular study.
Engineers in practice might well throw away half their notions about
ctll veins, and substitute a clear and definite comprehension of some
veins. Our country will certainly afford new and striking facts in this
department of science; but they must be observed carefully, and not
seized upou, to be pressed into the support of crude generalizations or
preeonceived. theories. Our mineral deposits represent all classes and
all modes of formation, and will not be ranked under any man's pet
hypothesis. l\feanwhile, for their successful exploitation, it is sufficient
awl essential to rely upon the acknowledged principles of safe and wise
engineering, and upon faithful and intelligent local observations.
Beds wtd seams.-Veins, as we have seen, are characterized to the eye
* Beds highly tilted, so as to have maintained for a.n indefinite period a position ljkc
that of most veins, are sometimes observed to have a sort of selvages; but there is no
natural separation, in most cases along the walls, any more than in the strata-cleavages
of the deposit itself. Hence, such beds may show :fluccan anywhere in their mass.
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of the miner by the following signs: sheet-form; linear exten~ion in
length and depth; generally steep dip; irregularity of ore-distribution;
relations with other parallel or intersecting veins; and indications of a
preYious fissure, filled with matter of later origin than the country-rock.
Beds, on the other hand, while they have the sheet-form, approach
the horizontal plane in their original position, (though they are tilteu
wheren.>r the inclosing rocks are also tilted,) have no particular connection with other parallel beds, (since these must be older or younger,
according to their position above or below, lmt never of the same age,)
contain their ores or valuable minerals more evenly distributed. Tiley
are frequently faulted by cross-fissures, but cannot themselves be the
cause of faults in other deposits. The principal ores occurring in beds
are those of iron, copper, lead, zinc, and sulphur. Many gold deposits
in the southern States are probably beds-that is, layers of the countryrock, distinguishable from the overlying and underlying strata by their
greater proportion of quartz and gold. Beds of valuable minerals are
frequently found in the form of basins, or in lenticular form, thinning
out on all si<les. They have also their variations in thickness and <lip;
but these are much less common and less violent than those of veins.
Beds are also subject, like veins, to internal metamorphosis, by means
of chemical reactions, percolating waters, &c.
JJ[ass-deposits are still more various in their methous of formation than
veins. Both the preparation and the filling of the mold, so to speak,
may haYe taken place in many different ways. Some masses are deposits, chemica1ly and geologically analogous to those of veins, except that
they have taken place in caves or irregular spaces in the rocks, not
fissures in the usual sense. Thus the leau ores of Illinois, many iron
ores in dolomite and limestone, &c.. Other mass-deposits are, strictly
speaking, networks of small veins; as, for instance, the chrome-iron ores
of Pennsylvania. Others are produced by the penetration of metallif<'rous solutions into porous or decomposable rocks, and the gradual
impregnation of the latter. Finally, a mass-deposit may be the result
of more than one of these processes. It is even more emphatically true
of these deposits than of veins that each example needs to be studied
by itself. There are no general rules which will serve to guide, either
in the discovery or in the exploration and working of such deposits.
Imp1·egnations are to be considered as in some .sense a variety of massdeposits. Their characteristic feature :hs the absence of defined limits.
They are limited for the miner by the gradual decrease in richness,
reaching finally a point where it will not pay to work them. They frequently accompany other deposits as a sort of indefinite boundary; but
they also occur ]ndepenuently. The silver deposits of White Pine arc
to be classed (so far as I can at present decide) as masses and impregnations in certain strata of the limestone. The Eberhardt mine illm:trates
the fact that deposits of this kind may be faulted as well as veins. The
mass-deposit of the Eberhardt is sharply cut off on the north, an<l less
sharply on the south, by what seem to be cross-fissures.* The uncertainty under which the miner labors as to the extent and form of massueposits is, as Uotta well remarks, fortunately counterbalanced by the
usually large dimensions of this class of deposits, and, as I would add,
by the comparative small depth, and the consequent ease and cheapnes::;
of extraction and of exploration. All these points are illustrated i a
White Pine.
Passing over without further remark the subject of pockets and small
* See chapter on ·w hite Pine.
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segregations, I will close this chapter with a general list of the occurrences of the precious metals.
Gold occurs in veins, beds, and pockets; in impregnations of rocks,
(slate, granite,* &c.;) in placers, &c.; ordinarily nath·e, but frequently
associated with sulphur, arsenic, &c., and accompanying silver, copper,
or iron.
Platinum is distributed similarly, but has never been profitably obtained, except from placers.
S,il1Jer is found in veins, beds, nests, masses, impregnations, &c.,
rarely native, and not generally in ores of silver only, but rather as an
accidental constituent of lead and copper ores. Large portions of the
silver belt of the United States are characterized by unusual purity of
silver ore and freedom from base metal. I think it likely, hm\Tever, that
this distinction will vanish in depth. Even at present, the ores sent to
mill are in most cases kept free from base metal by throwing away, in
sorting, the base-metal compounds. The utilization of the base metals
themselves, or at least the economical treatment of their argentiferous
ores, is necessary to permanent prosperity in silver-mining.
i< I have seen gold disseminated in true tribasic granite from southern California,
and a similar instance is reported to me from Mammoth district, Nevada; but in the
latter case I have some reason to doubt the nature of the granite and its actual impregnation.
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OHAPTER LXIII.
THE MANUFACTURE OF MINING MACHINERY IN CAL IFORNIA.

The great demand for mining implements of all kinds which attended
the sudden development of gold mining in California was at first supplied from the Atlantic States and from Europe. Some of the first
quartz mills erected in the State were imported from Eugland. Relics
of them may still be found in Grass Valley and on the Mariposa
Estate. But this depenuence upon eastern and foreign workshops did
not long continue ; fouuderies and machine-shops were started in San
Franeisco, and their extent and number has been increased to keep pace
with the rapid enlargement of the mining field of the Pacific slope.
With the constantly increasing discoveries of new districts, and the opening of new sources of golu, sih-er, aud eopper, the demand for machinery
has been enormous and peremptory. But it has been most succesfully
met by the mechanical engineers of the Pacific slope. Their work is
characterized by great boldness, independence of precedent, ingenuity
and originality; and they to-day furnish some of the best machinery in
the world for certain departments of the art of mining.
The directions in wbich the greatest advance has been made are:
1. The improvements in breakers, stamp-batteries, &c., and the substitution of iron for wood in stamps and ore-dressing and concentratiug
machines. 2. The manufacture of pans for grinding and amalgamating.
3. The introduction of silvered and. amalgamated copper-plates for saving gold and quicksilver. 4. The art of placer mining has been revolutionized; cumbrous and slow working lland machines have gi.ven way to
gigantic operations which in their extent and effect approach those of
Nature. Tile under current sluice is but one of the improvements to
which the development of this art has led.
The effects of the discoveries, and of the improvements following them,
have been wide-spread.. Invention aud production have everywhere
been stimulated. Attention ha~ been steadilv directed to the mvention
of machines to be substituted for band labor, ~especially in rock-drilling-,
and to the improvement of explosives, all tending to diminish the cost
of moving rock and extracting the precious ore. Rock-drilling machines
have passed through a great variety of. modifications in the United
States, and the Leschot diamond. drill, which originated in France, here
finds its greatest development and its most general and successful practical application.
The iron founderies and machine-shops of San Francisco have been
sustained chiefly by the demand for mining machinery, and were most
numerous and successful in 1865 ancl1866, during· the period of greatest
expansion in prospecting and mining-, and the formation of companies
to develop claims and mining ground in all directions. The value of the
castings produced at these founderies in the year 1866 is estimated at
little less than two millions of dollars, the greater portion being for
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quartz mills and mining machinery. There were then thirteen establishments in full operation, employing about 1,000 men. The number of
large establishments now in operation is somewhat less. In addition to
the works in San Francisco, there are founderies in the other large cities,
as Sacramento, Stockton and Marysville, Nevada City, and at nearly all
the chief mining centers, where mills are built, shoes anu dies cast, and
repairs made.
The principal establishments in San Francisco at which mining machinery is manufactured are the Union Iron Works, the Pacific Iron
Works, the Vulcan Iron Works, the Miners' Foundery, and the Golden
State Iron V\T orks.
The first named is the pioneer establishment, having been founded in
the year 1849, by the Messrs. Donahue Brothers, upon a very limited scale,
from which it has grown to be the largest and best appointed on the
coast. At the commencement, the blast for melting was produced by a
blacksmith's bellows, and the tools and materials were few and imperfect. At present, there are in the machine-shop twenty-five lathes, eight
planers, and much powerful drilling, cutting, gearing, and shaping machinery. One of the planers is the largest in the State.. The smithery
is provided with a fifteen-ton steam hammer for forging large work, and
the boiler .department has automatic punching and riveting machines.
The main building is of brick, three stories high, with a frontage of 187~
feet, and a depth of 120 feet. About 300 men are employed.
The Pacific Works were started in 1850. In 1867 they worked up 700
tons of pig iron, 350 tons of bar and plate iron, with 700 tons of coal ;
and the value of the product was $300,000.
The Vulcan, in 1867, worked up 1,200 tons of pig iron and 200 tons of
bar and round iron.
This brief mention of some of the more important of the machine making establishments will serve to give a general idea of the capacity of
the coast for the production of mining machinery.
California not only manufactures mills and machinery for the Pacific
slope, for Nevada, Idaho, Oregon, Washington, and Arizona, but exports
to British Columbia, Mexico, Central America, South America, Colorado,
North Carolina, and, to some extent, to Australia. Its stamp-mills for
gold quartz crushing are superior to any other, and are regarded as
models to be followed. There is no country where so much money and
effort bas been expended in so short a time in experimenting with, and
perfecting, the various machines used in mining; and although it may
be said that there has been a great waste of material and money in the
headlong, blundering way in which the progress has been made, it must
be admitted that the result on the whole is more satisfactory than it
would probably have been by this time, if every problem had been the
subject of slow and careful deliberation. The great value of time and
labor in these new and rapidly expanding metalliferous regions is to be
considered, and likewise the enormous rates of interest, ranging from
twelve to thirty-six per cent. per annum; the great cost of transportation, ranging from five to twenty-five cents per pound; and other conditions very different from those in older mining regions, so that it is
not possible to make any just comparison between the one and the other
without giving a fair consideration to these peculiar and difficul~ circumstances under which the development has been made.
In the following notices of the mechanical appliances of mining the
attempt bas not been made to give a complete description of them all.
Neither time nor the space allowed permitted this ; but it has been the
endeavor as far as possible to describe the machinerv and apparatus of
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mining now in use on the Pacific slope, and to add such notices of machiues used abroad for similar purposes, and to make such comparisons
as would be likely to interest and instruct those engaged in mining,
and to furnish the data for a general reply to the natural inquiry, what
is the position of the United States in this respect, compared with that
of European countries.
The writer desires to make special acknowledgment to the Union Iron
Works of San Francisco for drawings of stamp-mills, hoisting works, and
other machinery, from which many of the illustrations have been reduced
for these pages. He is also indebted, for valuable information, to Mr.
Irving M. Scott, to Mr. J.Vloore, of the Vulcan Foundery, and A. S. Hal1idie, esq., president of the 1\iechanics' Institute.
For information concerning the machinery now in use abroad, he has
consulted his own notes upou the machinery at the Paris Exposition, and
elsewhere, and the works of Burat upon the machinery of the Belgian
and French collieries. Raving recently, in part, rewritten the report
upon miniug* in the series of reports upon the Paris Exposition, he has
felt at liberty to make free use of those pages and of many of the illustrations, electrotyped copies of which had been secured for the purpose.
H Report on mining and the mechanical preparation of ores, by Henry F. Q. D' Aligny'
and Alfred Huet, F. Geyler, and C. Lepainteur. Washington: Government Printing
Office. 1870.

SECTION I.-AGENCIES AND INSTRUMEN'rS OF
BREAKING DOW~ ROCKS AND ORES.

CHAPTER LXIV.
WATER-HYDRAULIC :MINING.

The placer miner avails himself of the results of forces which have been
acting for unnumbered ages. Prost, ice, and mountain torrents, aided
by the decay of rocks, have broken down the veins and liberated the gold,
leaving it distributed under the gravel and sand in the beds of ancient and
existing streams. The force required for breaking up the rocks and veins
bas been expended and the work of the placer miucr is rather to clean up,
or harvest, what nature bas already mined for him. But the operations
of nature ba\e been so vast, and so gigantic have been the deposits
made by rivers and floods, that the pick, shovel, and pan are inadequate
for the profitable collection of the gold, and other mechanical appliances
are brought to bear. Powder aud nitro-glycerine are used to blow up
and disintegrate the deep and consolidated deposits ; .water under pressure is made to undermine and wash away high banks of gravel ; powerful cranes and hoisting apparatus, and for some of the harder cemented
gra\els massive stamp-mills, are required.
As water was Nature's principal instrument in preparing these earth
deposits, so, also, is water the surface miner's great agent for breaking
down and reassorting them. It is brought to bear directly upon the
materials, either with the momentum it acquires in falling from a considerable elevation, or with the gentler force of a shorter fall as it runs down
a sloping channel. The first is the hydraulic process, and the second is
sluicing. The operation of the first is to break and disintegrate, and of
the second to separate, assort, and concentrate. In hydraulic mining,
the two are necessarily connected and form one continuous operation.
Water falling through pipes from a height of from 100 to 200 feet is delivered through nozzles in continuous streams against the base of a bank
of earth. It undermines the bank; the overhanging masses fall to the
base and are broken apart and loosened; the water penetrates every
crack and pore; large boulders are thrown aside like pebllles; the whole
mass is stirred and mingled, while the accumulated waters flow away
down the slope thick with saud and earth, leaviug the larger boulders
aucl the gold resting clean-washed upon the surface of the bed-rock.
This process is applicable wherever deposits have accumulated to such
a depth upon the lower stratum holding the gold that they cannot be
economically removed by digging. For its .successful operation there
are two essential conditions: first, sufficient head or height and quantity
of water; second, a rapid fall or slope from the base of the bank, so that
the water will flow swiftly away and carry the loosened gravel, sand, aud
earth with it. In California tllere is comparatively little difficulty in
attaining these conditions by an adequate expenditure of money. The
high mountains give numerous streams flowing toward and across the
gold region, awl the deep valleys and raYines permit of ample fall and
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drainage. But the streams have to be diverted from their courseR and
carried in ditches and flumes for many miles along the hillsides, while
in most cases the best gold deposits are in trough-like or basin-shaped
depressions, hemmed in by rocky walls; through which artificial outlets
must be cut, so as to give the requisite drainage.
Thus, when the positioi1, depth, and richness of a tleposit are ascertained, and it is decided to work it by the hydraulic method, the first
operation is to provide an outlet for the water. This is done by cutting
a tunnel through the rim-rock from an adjoining ravine or valley, .so as
to tap the lowest part of the basin, and, if possible, to secure a vertical
fall of :fifty to one hundred feet from the base of the deposit. Such tunnels are usually costly and laboriou!'; undertakings; they require great
engineering skill for their proper projection, and often many years of
time. In driving some of the longer tunnels, from :five to seven years
have been consumed and an expenditure of from $10 to $60 per linear
foot incurred. They vary in length from a few hundred fe.et to a mile,
and are usually from six to eight feet in width by seven in height.
:MINING DI'l'CHES IN CALU'ORNIA.

In the year 1867 there were 5,3.28 miles of artificial water-courses for
mining purposes in the State of California, besides the subsidiary
branches, estimated at over 800 miles more. These water-courses are
ditches cut, wherever possible, into the earth of the hillsides, and
crossing rocky points and deep valleys by means of flumes, or, better, in
iron pipes. The ditches are usually about eight feet wide at the top, six
at the bottom, and three feet deep. The grade varies from t\velve to
eighteen feet to the mile. Formerly flumes were constructed on a large
scale and at great cost; but now large sheet-iron pipes are substituted
with great advantage in durability and economy. Some of the flumes
were of great length and height; one near Big Oak Flat, in Tuolumne
County, being 1,300 feet long and a part of it 256 feet above the surface
and supported npon wooden towers. Upon the Truckee ditch there
were, at one time, 13 miles of flume, eight feet wide and four feet deep,
hung upon the side of a deep calion. Upon the Pilot Creek ditch there
was one piece of flume 300 feet long and 95 feet high.
The boards used for making flumes are usually from one and a quarter to
one and a half inch thick. They are laid down rough and then battened.
Sills are placed at intervals of two and a half feet, with posts and a cap for
the support of the flume-box. The sills are four inches square, the posts
three by four, and the caps one and a half by four inches. In addition
to the :first cost of a flume, it is expensive to keep in repair, and is liable
to a great many accidents. It may be burned or blown down, and if it
is left dry for several months, all the boards curl up and split so that
they cannot be used again. It is said that the repairs of a flume cost
90 per cent. more than those of a ditch. For all these reasons, flumes
are not now constructed where they can possibly be avoided, and iron
pipes are substituted. These pipes are made of stout sheet-iron or
boiler-iron, and vary in size from 10 to 40 inches in diameter, according
to the quantity of water to be carried. From 7 to 11 inches is a common
diameter for the smaller pipes, and these are made of No. 20 iron. .A
sheet two feet wide and six feet long will make two joints of 11-inch
pipe. These joints are put together to form sections 20 feet long, and
these sections are united upon the ground and secured by means
of strong wire wound around two projecting ears or books of iron, one
upon each section. The whol~ pipe is also :firmly fastened to the surface
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by posts securely set in the ground, to prevent its weight from carrying
it down the steep slopes. The examples of the successful use of pipes
for carrying water across depressions and ravines are numerous. Upon
the South Fork Canal, in Eldorado County, a pipe is used to carry 50
inches of water across a valley 1,600 feet wide and 190 feet deep. This
pipe is 10 inches in diameter, the iron about one-sixteenth of an inch thick,
and the supply eu<l is ninety feet higher than the delivery. On the
Excelsior Company's ditch, near Smartsville, there are five miles of low
flume, 6,000 feet of 40-inch pipe, 3,000 feet of 20-inch pipe, and half a
mile of 38-inch pipe. The 40-inch pipe crosses a depression 150 feet
deep, an<l with a head of thirty-two feet carries 2,500 inches of water.
Upon the Dutch Flat ditch there are 3,500 feet of 31-inch iron pipe and
837 feet of 32-inch pipe.
The aggregate cost of the ditches in California for the supply of water
is reported as $15,575,400.* They are generally built by companies and
owned distinct from the mining companies; and the water is sold to the
miners at so much per inch per day of ten hours.
THE MINER'S INOH OF WATER.

The miner's inch of water is not a very definite and fixed quantity, for
the methods of delivering it differ in different places. It varies according to the pressure or head and the height of the aperture. Usually
the pressure is six inches, and the aperture is a horizontal slit one inch
high and about twenty-four inches long, which can be closed to any desired degree so as to leave an opening one inch long, giving one inch of
water, or ten or twelve inches long, giving corresponding numbers of
inches of water. It is thus usual to consider the miner's inch as that
quantity which will pass through an opening of one square inch area
under a mean pressure or head of six inches. The quantity discharged
from such an opening (one miner's inch) in twenty-four hours is equal to
2,27 4 cubic feet. A cubic foot is equal to 7.49 United States gallons, or
thirty-eight miner's inches.
The Enreka Lake and Canal Company deliver water through an aperture two inches high and under a pressure of six inches. The amount
delivered by them through an aperture twenty inches long and two
inches high is considered to be forty inches. Upon the Excelsior ditch,
and also upon the Sear's ditch, water is delivered under a pressure of
ten inches, measured from the center of the orifice. Upon the 1\fokelumne Hill and Campo Seco ditch, water is delivered under a pressure of
four inches. The Phamix ditch Company deliver it through an orifice
three inches high and under a pressure of four inches over the orifice.
Upon the Gold Hill ditch, ElDorado County, a miner's inch has been
measured out through an orifice two inches high and an inch wide under
a four-inch pressure. Another ditch in El Dorado County has sold for
an inch of water the amount tllat escapes through an orifice three
inches high and an inch wide without pressure.
At Smartsville water is sold with a head of nine inches with a fourinch opening 125 inches long, ghing 11.8 per cent. for an "inch" more
than is usually given. The quantity discharged through an opening four
inches deep, with a nine-iuch head over the middle of the opening with
the coefficient of discharge =.0615 is 106.6 cubic feet per hour, or 1.7767
cubic feet per minute.
A " head of water " is 500 inches daily for ten hours, and is the q nantity required for a first-class hydraulic operation.
- - - - - - --

* L:wgloy's Directory, 1867.

-
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The distribution of the water to the hose-pipes is generally by a side
iron pipe leading from the main pipe or reservoir, and connecting at the
bottom with a strong cast-iron box. Thi~ box is provided with openings in different directions, to which the smaller pipes are fitted; and
these again connect with flexible canvas hose, strongly made and covered with netting and bound at intervals with iron. They terminate in
brass nozzles with orifices from two to three inches in diameter.
ECONOMY OF THE HYDRAULIC PROCESS.

It is not easy to estimate the average cost of washing by the hydraulic process. It requires not only yery careful measurements of the bulk
of the materials remmred, and of the amount and pressure of the water
used, but the nature of the material must be taken into the account,
whether hard or soft, cemented or loose gravel, sand or stiff clay; for the
rate of progress will vary greatly according to the resistance of the materials to the disintegrating or moving action of the water. The fo~low
ing, from a report made by the writer in 1859, may here be cited as
showing the estimate at that time of the value of the hydraulic method
compared with hand labor :
As alal>or-s:1ving process the results of this method compare favorably with those
attainedl>y m:1chinery in the various departments of human industry where manual
labor has been superseded. ·with one pipe of an inch a,nd a half or two inches :1pertnre and a pressure or head of ninety feet, a boy can excavate and wash as much auriferous earth in one day as could ten or fifteen men without it,s aiel. It is common to estim:1te the work of a pipe as equal to the lal>or of ten men; in some locations a pipe of
the size mentioned might effect more than twenty men in the same time. The w:1ter
is eYer active aml untiring, and works as r:1pidly in inaccessible places as upon an e:x:posetl bank. The quantity of e:1rth moved wm, of course, vary greatly at different
places, depending chiefly upon its cha:racter ; whether sandy, :1 mixture of clay mu1
sand, or cby alone. The amount of gravel and boulders also varies greatly in all gold
placers. From measurements made last year in North Carolirm, where a, pipe of medium size hacl been in use at the Wilkerson placer, I estimated that with a head of
sixty feet, and a pipe of one and a half or two inches in diameter, over a thonsaml
bushels of earth could be moved and washed in :1 dny. If tbis estimate is correct,
earth which contains only the twenty-fifth part of :1 grain of gold, or about two mills'
\voeth iu :1 bushel, will p<ty about two dollars a clay to a pipe. In wasbing by this process it is essential that the fall or descent of the bed-rock fi:om the point being washed
should be sufficiently rapid to insure a swift current in the waste water, so that it will
carry the loosened sand ancl clay away in suspension or force it :1long the sluice boxes.*

In California, at Gold Hun, upon the railroad divide between Bear
River and the North Fork of the American, the gravel is very soft and
deep; there is abundance of water under great pressure, and all the
conditions are extremely favorable for the hydraulic process. It is not
necessary to spend time in blasting the hard cemented gravel, as at
Smartsville, or to puddle, as at La Porte or at Dutch Flat, to remove
large boulders; the washing continnes withont interruption. Two men
can do all the work in a claim that nses 300 inches of water. It is estimated there that one pipe will break <lown as much gravel as the
water from three pipes ean wash aw. ay; \Yhile at Dutch Flat three pipes
are required to break down as much gravel as the water of one pipe can
wash away. Estimating, as is there don(·, an inch of water to be equivalent to a supply of 145 ponnds per minute, or 8,700 pounds per hour,
it follO\YS that 300 inches supplies 15,000 tons iu a day of twel 'Te hours.
Estimating the quantity carried away by this water as equal to one-tenth
of its weight (although one-fifth is generally allowed) it follows that 1,500
tons are moved, or 750 tons per day, to each of the two men. It is not
)f

The gold p1acers of the vicinity or Dahlon('gn, Georgia.
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supposed that this result is uniformly attained, but that it has been attained under favorable circumstances.
Mr. Laur, during his visit to California, in the service of the French
government, estimated that with miners' wages at the uniform rate of
twenty francs per day, the expense of the manual labor necessary for
working one cubic metre of gravel by the several methods usually employed was :*
Francs. Centimos.

By the pan (about) .... _.. _... ___ .. _................. 75
00
By the rocker (about) ........ _. . . . . . . . . . . . . . . . . . . . . . 20
00
By the long tom (about) . ............... _.............
5
00
By the sluice (about)...... . . . . . . .. . . .. . . . . .. . . . . . . ..
1
71
By the hydraulic washing (about)...... . . . . . . . . . . . . . .
0
28
Being twenty-eight centimes, or about six cents per cubic yard for mining gravel by the hydraulic method. And this appears to in~lude the
cost of the water, for he states that during ten days 28,080 cubic metres
of gravel were worked over with an expense for:*
Francs.

Water. . . . . . . . . . . .......... _............................ . 5,000
Manuallabo1· ............................................ _.
864
Sundries (about) .................... _.. _............ ·_..... .
500
Total. . . . . . .. . . . . . . .... _. . . . . ____ . . . . . . __ . _. _. _. ____ _ 6,764
From examinations made. by Professor Silliman of the quantity of
water used and of gravel washed upon the Blue Gravel Company's
claim near Smartsville, it appears that 17,074,758.15 cubic yards of
water were used to wash !)89,165 cubic yards of gravel; hence, one
cubic yard required 17.2618 cubic yards of water, equal to 3,486 gallons. t
The whole amount paid out for water during 43 months was $57,261, at
the rate of fifteen cents per miner's inch. The cost of water per cubic
yard of gravel moved is five cents and seven-tenths, deduced from the
foregoing; and it is stated by Black that in the Middle Yub3i district,.
with the cost of water twenty cents an inch, the cost of miuing. a. cubic
yard of gravel is seven and a half cents.
TAIL SLUICING.

As an example of tail-sluicing upon a large scale, the Teaft: sluice,
Dutch Flat, probably the largest in California, may be cited. The total
length of this sluice is 5,500 feet; of this, 2,500 feet are 52- feet wide
and 26 inches deep, in a tunnel; and 3,000 feet of its length is six feet
wide. It cost $55,000, and was four years building. Several companies
deliver their tailings into it, with an aggregate of 1,5.50 inches of water.
The bottom is paved with boulders, 14 inches deep, and the grade is ten
inches in twelve feet; but it is believed that eight inches· would have
been better. The descent is broken at intervals of 120. feet by drops,
or dumps, two and a half feet high in the tunnel and five· feet outside.
These serve to break up the masses of cemented pebbles, and thus liberate the gold. The force of the current in this sluice is such that
boulders of rock ten and :fiJteen inches, and even twenty inches in
diameter, are swept along at the rate of nearly ten miles an hour. This
* Do la Production des M6taux Precieu~ en Californie, &c.

t Report upon tho Blue Gravel Gold Mining and Water Company. Iuodited.
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constant pounding and attrition of the paved bottom of the sluice by
the rolling rocks and gravel wear it rapidly away, this wear being as
great as two inches of depth in three months; and half of the paving
stones become broken, so as to be unfit for use.
From fifteen to twenty pounds of quicksilYer are put into the sluice
daily, in the evening; but as the sluice continually catches quicksilver,
swept from the claims above, the owner is never obliged to buy any.
He take out more than he puts in.
Rock suitable for paving is seleeted from the round boulders swept
down the sluice. They are stopped by means of a strong iron grating
placed across the sluice in an inclined position. The spaces between the
bars measure eight inches, so that only the larger boulders are arrested.
A Chinaman, standing by the grate, examines every boulder that stops,
and saves those suitable for the pavement.
Among other notable sluicing operations, the following may be mentioned: Hoskins's tail-sluice, at Indiana Hill ravine, in sections, the
longest twenty-four feet in length, with intermediate abrupt pitches over
rocks. There are fifteen boxes, six or eight feet wide and two or two
and a half feet deep, with a grade of eight inches in twelve feet.
lVIoody's tail-sluice, in Canon Creek, double, two thousand feet long,
each eight feet wide and about four feet deep. Kinder and White's
tail-sluice, in the same caiion 7 has two sluices, eight feet wide and seven
hundred feet long, grade three inches in twelve feet.

CHAPTER LXV.
HAND TOOLS.

It may at first, to many, seem trivial to devote much space to the form
and peculiarities of tools used daily by miners; but this view will not
be held when we reflect upon the importance, in the aggregate, of the
proper construction of even the simplest and most common implement.
With light, strong, and well-proportioned tools, the skillful miner can
accomplish much more work in the same time than he possibly could
with clumsily and roughly made ones. The American shovel and the
American axe may be taken as familiar exan1ples. No one who has
sufficient manual dexterity to use them properly can fail to appreciate
how far superior they are to other forms for the same purposes.
MINING PICKS.

There are three principal types of picks in use among the miners of
the Pacific slope, the" surface pick" or ordinary excavating pick; the
"drifting" or "quartz pick," and the "poll pick," and a pick for coal-mining. Of each of these forms there are several sizes and different weights,
there being not less than 31 in all manufactured by John Wright, of
San Francisco, who has made many improvements in the form and
quality. I have received from him the following table showing the
weight of each size from No.1 to No. 31:
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Picks manufaclurecl in California.

Description.

Description.

1

Round-oye surface .................... .. . 4

2
3
4

...... do ................................. . 4§...... do ............................... .. . 5

5

6
7

8
!J

10
11

12

...... do ................................. .
•••••• do ............... ..... ............. .
...... do .......... . ...................... .
...... do ................................. .
Flat-eyo surface ....................... ..
..•••. do ................................. .
. ... .. do ................................. .
...... do ................ ~ ................ .
...... do ...... ........ ........... ..... ... .

li \ri.~~g ~ - --: -: :-: ~ :~ •-:: - ~:.

17
18
19
20
21
22

5!
6
6~

7

23

4
4,1,55!
6

24
25
26
27
28
29

I)~

7

3~

4'

30
I

31

I

Drifting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.... do ....................................
. ... do....................................
.... do. ............................ .. .....
Poll................................. . .. .
.... do....................................
. ... do ... . .... ....................... .....
.... do ..... . .......................... .. ..
.... do....................................
.... do....................................
. ... do.. .. ..... ............. .......... .. . .
Coal.....................................

1~

5
5~

6

4
4~

5
5~

6
6~

7

2

• • ~~······· ::::::::•:•:•:::::••:••:•[ !:

Snrjace pick.-Of the surface pick there are two different styles, the
round eye a,nd the flat eye. The first is the common round-eyed excavating pick, Nos. 1 to 7, weighing from 4 to 7 pounds, each succeeding
number being half a pound heavier than the preceding. The 5-pounu
pick, No. 3, is about the medium and usual size, and is 27 inches long; No.
4 pick is 272- inches long; No. 5 pick is 28 inches, and so on. The next
numbers, from No. 8 to No.14, are made with flat eyes, :3 inches l>y 1 inch,
while the rouud eye are 2 inches by 3 inches for the medium size, varying a
trifle with the size and weight of the pick. The lengths are about the same
in both styles of eye. The round-eyed pick is generally used in surface or
placer mining, au dis probably the most convenient aud serviceable pick for
that work. The eye being large, it is easy to fit a hanule, and it is less
liable to break. The eye, as made by Mr. Wright, being leugthened or
raised upon the handle from 2~ to 3 inches, gives a firm bearing to the
handle, and is a great improvement upon the old style, which merely
has a lip on each side of the eye. The flat-eyed picks have the same
advantage; and they avoid all necessity for strapping the handle. This
style is preferred for sluicing, as they do not spatter the water so much
as those with the round and thicker eye. The heavier picks of these
styles are used chiefly in grading and heavy digging in bed-rock.
~---:-:

_?~Surface Pick.

The form of the surface pick is indicated by the figure, giving a side
view of the medium-sized pick, drawn to a scale of one-eighth.
Drifting or quartz pick.-The five numbers, from No.15 to No. 20, comprise the different weights of the" drifting" or" quartz pick '7 made sharp
at each end. The medium size (No. 17) is 24 inches long with an eye 3
inches by 1 inch. The form is shown by the wood-cut.

Drifting or Quartz Pick.

The weight of this form of pick ranges from 3! to 6 pounds.
H. Ex. Doc. 207-31

The
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smallest size (No. 1.5) is used chiefly in contracted, narrow drifts, where
there is not mucll room to swing the tools, and also in working out tlle
gouge or selvage from quartz veins. The sizes 16, 17, and 18 are mostly
used in drifts where there is plenty of room, and in pulling down rock.
These picks also ha.ve the raised eye, and are a great improvement upon
the old style. The latter are raised at each side, and have a bearing of
only 1! to 1-2- inch; while in this construction the eye is lengthened
from 2-1 to 3 inches, and thus gives a firm support to the handle. This
is very important for the drifting picks, since they are much used in
prying, and in the ordinary construction the handle is apt to become
loose.
The poll pick.-The ''poll pick" is a favorite form with miners, since
it combines the long, sharp point for drifting and a hammer-head for
striking and breaking the rock or driving gads. It is a pick and hammer combined. The form, with the raised or socket eye, as manufactured by Mr. Wright, is shown in the figure.

c:_u;~
'

'

Poll Pick.

The medium size, (No. 23,) weighing 5 pounds, and about 16-2- inches
long, is most in use; but the weight varies fi.·om 4 to 7 pounds, some
miners preferring the largest size. It is a form common in most quartz
mines, and especially liked by Cornishmen. Such picks are made stout
and strong. The hammer end or head in the medium size is 3-2- inches
long and the point about 10 inches, the eye being 3 by 1 inches.
These various styles of picks are made of the best quality of iron and
steel, and for excellence and beauty of finish are unsurpassed. The
handles are made of white hickory, are usually 36 inches long for the
surface picks, and 34 inches for the drifting anu poll-picks.
The poll-pick is evidently made upon the Cornish pattern. In Cornwall the head is usually about 15 inches long, and the handle from 24
to 26 innbes. It varies in weight according to the ground to be worked;
but 3 or 4 pounds are the most common weights-occasionally 5 pounds.
For working downwards a 10-ponnd head is often used. The poll-pick
is the most approved form for working in vein-mines throughout Corn wall, Derbyshire, and the north of England. The double-pointed pick
is more used in collieries. Those used for under-cutting coal, called the
"holing pick," have handles from 27 to 30 inches long, and in South
Wales 34 inches. Picks with handles of unusual length are used in
England at the Box Tunnel stone quarries, where the stone is soft and
can be cut like coal,- and has to be cut out in great blocks. The handles
are from five to six feet long. When the men have struck the blow they
drop the pick and then draw it out. In the extreme west of Cornwall,
wbere the lodes are very narrow, only 3 or 4 inches wide, the miners
use what is known among them as a" packer" or "poker.'' It is nothing
more than a long wedge, and is common at St. I Yes and at St. Just, and
the peninsula of Land's End.
For purposes of comparison, t~e following table will be useful. It is
compiled partly from the measurements of mining tools exhibited in the
Museum of Practical Geology, attached to the Royal School of Mines, in
London, as enumerated in the descriptive catalogue of that institution:
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Dintensions of mining picks of several countries.

....

,...,

11i'i

Jl !

I------------D-e-sc-r-ip_t_i-on_._ _ _ _ _ _ _ _ _ _ __

Inches. Inches. lbs. oz.
26.0

17.7

4 8

26.5

22.6

2 10

31
4

29.0
29.0

15.4
15.7

4 6
3 10

5

28.0

10.7

4 G

25.0

18.9

29.0
29.0

15.2
21.0

5 2
5 14

17.0
17.0
19.0
1!). 0
18.0
22.3 1
21.3

2 12
2 14

12
13
14
15

19. 1
20.4
33.3
33.8
33.3
30.0
30.5

16

30.7

24. o 1

17

27.6
28.3

17.2
18.0

~I
9
10
11

18
19

27.5

16.3

20

32.0

17.8

21

32.0

18.0

2-2

30.0

19.7

23

30.0

23.0

24

27.7

13.6

20.5

15.4

20.5

12.5

Q~:>

26

I
I

Cornish poll-pick for hard ground: Length over eye, 2.2 inches; of poll-end,
3 inches; of pick-end, 12.5 inches; thickness (depth) at poll-end, 1.2 inch;
at pick-enu, 1.1 inch; width over eye, 3.1 inches; at poll-end, 1.2 inch; at
pick-end, 1.1 inch; poll-end 8-sided; point set at 85° to handle.
Cornish poll-pick for soft ground: Length over eye, 2.1 inches; of poll-end, 3
inches; of pick-end, 17.5 inches; thickness at poll-end, 0.8 inch ; at pickend, 0.9 inch ; width over eye, 1 inch; at poll-end, 0.8 inch; at pick-end, 0.8
inch; point set at 83° to handle.
Derbyshire double pick, used in rock or vein, with short points.
Derbyshire "slitter," double, one side pointed, the other horizontal edge,
0.1 h1Ch wide.
D01·byshire poll-pick, (mandrel,)sbort, bluff point; for hard veins and rock,
where "slitter" is too slight.
X orthumberl::tnd, double, straight-armed; arms thickened in the middle,
like two gads.
l~lintshire, single-pointed, with short 8-sided poll.
Iflintshire, double; one wedge-point arm, the other with horizontal, chisel
edge, 0.1 inch wide.
( Monmouthshire (coal) cutting mandrels; straight, taper directly from
5 center to points.

3 5

3 5 } Monmoutbshire boling mandrel, stronger and bluffer.
3 8
6 6 Monmoutbsbire bottom mandrel; curved, double-pointed.
7 3 Monmouthshire bottom mandrel; curved, 2 chisel arms-1 horizontal, 1
vertical.
Monmonthshire rock mandrel; curved, 8-sided arms-1 wedge-pointed, 1
chisel end.
3 10 Flintshire (coal) metal-driving pick; tapered V cheek-pieces.
2 10 Fli11tshire (coal) holing pick; tapered V cheek-pieces; chisel-edged arms,
0.1 inch wide, with strongly curved top surface.
Fliutshire (coal) beading pick; tapered V cheek-pieces; slightly curved;
3
arms taper regularly.
North of England, (coal;) lower edge horizontal; top, 2 inclined planes;
in plan, a lozen(Tc, diminishing from center.
North of Englan:I ; like the foregoing, except that the arms are bent or
ancbore,l, meeting at 155o.
North of England stone pick; slightly anchored; tapering V cheek-pieces;
arms beYeled to 8·sided sections, with 4-sided pyramid at points.
North of England stone pick; like the foregoing, but stronger and more
anchored.
Saxon pick; sin~le armed; tapered octagonal section; no poll; greatest
thickness, 1.5 mcb; breadth over eye, 2.12 inches; head set at 85° to
handle.
3 Rnss1an poll-pick; slender curved arm; length of pick-end, 12.8 inches;
grf'atest diameter, 0. 7 inch ; eye circular.
Russian graY<·l pick; single curvet! arm; blade broadens to a spoonbill
3
near the point.

It is curious to notice how great are the variations in this apparently
trivial tool among different nations. Yet the proper form of a pick is
not unimportant. If it only affected by a small fraction (and it does
more than that) the amount of work which a laborer can perform daily,
its ag·gregate importance to the effective daily labor of the worlu could
scarcely be estimated in money. Our American patterns are so excellent, that there is little excuse for those who do not select the tool best
suited to the work.
The Saxon gad resembles a long slender hammer. It is furnished
with a narrow rectangular eye. When in use, it is held by a handle
inserterl into this eye, and is driven by ~triking the poll-end. A common size is, length of the iron, 6.2; of the eye, 0.86; of the handle, 14.0;
breadth across the eye, 0.95; greatest depth, 0. 7-all in inches. The
point is formed by a small bluff pyramid, and the poll-end also contracts
suddenly. Weight, 10 ounces. As the Saxon miners are enabled, from
the fissured character of the rock, to make considerable use of these
gads, they carry them under-ground in sets of a dozen or fifteen, strung
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by the eyes upon iron stays, with a joint or yoke in the middle, so that
the whole may be slung over the shoulder, the gads being equally distributed before and behind. The gad passes over, as it were, by degrees
into the pick. Thus the jimmel is a large hammer-like gad, weighing,
with handle, 2 pounds, 8 ounces, and having a head 10.2 inches and a
handle 12.6 inches long. The small heavy poll-pick, weighing 7 pounds,
12 ounces, is very similar in form, but has a head 13.5 inches, and a
handle 19 inches long. The ordinary German gads, and those of Hun,gary, are stronger and more hammer-like than those of Saxony. The
Hungarian steel gads weigh 13 or 14 ounces, and the common gad 2
.P ounds 6 ounces.
HAND-DRILLS.

The hand-drills in California are made of English octagon steel, gen·erally one inch in diameter for ordinary powtler; sometimes. but rarely,
l! inch; and the striking hammeJ;S weigh from 8 to 10 pounds. For
the new "giant powder" a three-quarter-inch drill is used, and the striking
hammers weigh from 3 to 5 pounds. The use of pr01)er copper-tipped
tamping bars is rare, but safety-fuse is universally employed, so that
the risk in using iron bars is somewhat diminished but is by no means
removed.
The following pertinent observations upon blasting and hand-drilling
:are from notes of a lecture by Mr. Warrington Smyth, of the Royal
School of Mines, England :
The introduction of gl~npowder has been an immense boon tq mining undertakings.
It not only ena.bles the mmers to work upon rocks of great hardness at an economical rate,
but it has led to the enlargement of such excavations as drifts and levels, and so placed
the workmen in a better position as to ventilation, comfort, and health. Formerly the
miners, when cutting the rock, were compelled, by the narrowness of the levels and
smallness of the working places, to inhale the dust made by themselves in piercing
the rock, and their lives were shortened in a frightful degree. The mines, since the
use of gunpowder, have had to be arranged with greater regard for ventilation, and the
cylindrical holes for the gunpowder are now often, while being bored, kept full of water,
and the old injury to the breathing faculties are for the most part avoided. There are,
of course, occasions and places where gunpowder could not or ought not to be used.
vVhere, for instance, fire-clamp is common, and it is necessary to use safety-lamps, the
lighting of a fuse with an open match will be most dangerous. In many collieries. a
certain man is employed to fire the shots, whose duty is to test the places beforehand,
and see that no gases are present in quantities sufficient to take fire; but, as we all
know, accidents do occur very often, and it is much to be desired that the practice
should be greatly restricted, if not clone away with altogether. Another case iu which
gunpo,..vdcr should not be used is where the seam is much fractured and fissured naturally, so that a shot would result in so large a proportion of small coal as to make the
working unremunerative. Again, its use is inadmissible in quarrying marble, or other
stone, where it is an object to obtain the rock in large and perfect masses. The
methods of employing gunpowder are, to a great extent, the same in principle in all
the mining districts of the world. At first in this country, as elsewhere, boring the
holes proved a slow and imperfect work, bnt, nevertheless, it soon came to be observed
that by cutting away underneath, and then blowing the rock or seam down by gnupowder, one man could do as much as six with a hammer and ga,d alone. This, then, at
starting renders it possible for a mine to be taken up and worked to profit which
could not formerly have been clone. The hole is bored, the powder plact;d in it, either
loose or in a cartridge, it is then filled up, or" tamped," to the surface, and a fuse haYing been arranged, it is fired, and the result is that a portion of the rock is blown down.
The hole is bored with what is called in different places a "jumper," a'' drill," (Fr.
pistolet,) or an" auger "-a piece of iron with a sharp steel ending called" a bit/'
which may be shaped in various forms, and then struck iu the hole with considerable
force and dexterity by the workman, until gradually a sufficient depth is pounded out.
In most cases it is struck with a hammer wielded by the borer single-handed, but sometimes one mau holds the jumper, and turns it after every stroke, while two men strike
alternate blows, and thtlS greatly accelerate the work. The larger augers are usually
from one and one-half inch to two and one-half inches in diameter, and in Germany
it has been proved by experiment oma}ler bits are not advisable. The material of which
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these borers are w.adc has been a question of great importance. About eighteen years
ago, the bar of the auger was almost always made of the best fibrous iron, the head
being of steel, and the bit or edge of the best shear steel. In Derbyshire, however,
they were accustomed to use cast steel, which in the fluor-spars usual there, of very
moderate hardness, did Yery well, and lasted so long that borers bequeathed their angers
to their sons; a very different state of things from that of other districts where an
auger often would be worn out in a day. Cast steel, however, has been substituted
generally for iron; and that because it is not only more economical, but the blow given
on the bead of au auger of cast steel is transmitted so much quicker to the edge as to
giYe it a decided advantage over iron augers. with steel bits. It bad long been observed that when the borers had worked for some time with the iron ~mgers Home
change in the metal was produced, and the blow became more effective than at first.
Since 18;)2 steel augers have, however, become general, in spite of their greater first
cost. Iu a case in North \Vales, where very accurate accounts were kept, it was found
that the use of steel borers decreased the cost of working nearly ten per cent. The
form of the cutting edge varies a good deal. When the ground is moderately soft, the
ordinary chisel-shaped edge prevails. In the Hartz it is 11ften curvilinear. In Italy
the borers have two edges at right angles, while in Mexico they are swallow-tailed.
In all cases, however, the borer must be turned after every blow through a small portion of the circle, so that the edge never falls upon exactly the same place. Wbeu the
bottom of the hole is clogged with the debris pro<lnc~d by the cutter, the bole is filled
with water, which washe~ out a good deal, ancl a scraper takes out what is left.
There arc many circumstances under which it is necessary to put clown holes of a
lar~er character; au<l then the augers are made larger and longer, and the hammers to
strike it hetwier. Stages arc erected in such instances, so that on each stage several
men may l>e placed to raise the aug1w, and thus a dozen men may at a word of commaud all lift and let go together. A jumper of this kind may weigh from t\YO to three
hundred-weight. In cases of this kind the spring pole rnny be used to advantage.
This brings us to the question whether or not machinery may be employed for the purpose of lwriug, and whether it cannot be clone at a less expenditure of hnman labor,
and more mpidly.

Among the mining tools that attracted some attention at tlw Pari~
Exposition, was an apparatus for enlarging the boles in rock made by
an orvinary drill, the object being to secure an enlarged space or chamber at the bottom of the hole for the reception of the powder. The apparatus is described in full detail in the Exposition Reports; but as it
does not appear to be of any practical value, it is not repeated here. It
is, however, well to mention that, in 1864, a miner· from Humboldt
County, Nevada, made a drill for the same purpose and in a similar
manner. lt was known as Linscott's Patent Chamber Drill, and was
made, and tested upon granite blocks, at San Francisco. It consisted of
a bar of steel or iron, about two and a half feet long, with movable cutters, or steel blaues, about two inches long, fitted into recesses, one on
each side. These, when passed to the bottom of the hole, would fly out
and cut upon the sides of the hole when the drill-bar was struck upon
the top witll a sledge. In this w·ay, a chamber some three inches iu
diameter could be made at the bottom of an ordinary one or two inch
hole.
The various forms of apparatus for drilling by steam-power or compressed air are de.scribeu in another chapter.
CHAPTER LXVI.
EXPLOSIVES.

"Nothing is more surprising, considering how early gunpowder was
in venterl and used for the purpose of piercing and shattering the bodies
of men, that so great a length of time should have elapsed before its
application to the purpose of blasting rocks in mining. The discovery
of gunpower for warlike purposes took place in 1354, but it was not introduced into mining until the last century. In a curious old book,
published in 1700, entitled 'Familiar Discourse Concerning the l\fine
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Adventure,' which, among other things, compares the use of gunpowder
as a newly introduced system of blasting with the old method of wedging down the material in mines, its use for mining purposes is supposed to have been first proposed at Freiberg, by l\1art.i n vVeigal, in
1613, but the idea met with little countenance, and it was not till 1631
that it began to be generally employed throughout Saxony, the Hartz,
and North Germany. The practice was first adopted in Englund in
1670, at the Ecton Mines, in North Staffordshire, but the blasting at that
time was but a clumsy process, and was used to blow in pieces masses
of rock which had already been freed from their beds by other ageneies.
We must not, however, be led astray by statements in books respecting
the earlier use of gunpowder iu mines, as the older references to 'firing'
belong to the still more ancient practice of 'fire-setting,' which dates
from a very early period, and was, no doubt, employed by the Romans."*
Even so late as the year 1862, gunpowder had not been introduce<l in
mining in Japan, and it was introduced there for the first time by .M r.
Pumpelly and the writer, acting in the capacity of mining engineers to
the Japanese government. Up to that time the miners of Nipon and
Yesso had cut their way through the rocks by means of the pick and
gad, aided sometimes b5r fire, and they were very greatly astonished
when they saw the hard rock at the end of a drift, abandoned by them
because it was too hard to cut, thrmvn down by means of a few ounces
of powder.
.
.
The consumption of powder for mining purposes upon the Pacific
Coast and in our mining Territories has always been large. A part of
this is of course used in the construction of roads and grading for railways, but of late the consumption for breaking up the hard cemented
conglomerates of the deep placer deposits has greatly increased. For
this purpose very heavy charges are employed. Tunnels are driven inwards for 40 to 70 feet from the face of the bank, and cross-tunnels run
for 100 feet each way, so that the excavatiou has the form of the letter
T. A charge of fi·orn lOU to 500 kegs of powder is placed in the crosstunnel, and the whole. is simultaneously ignited by electricity. The
effect is to lift the whole deposit, and to shatter and loosen it to such a
degree that the rest of the disintegration is readily effected by water.
Two companies, with adequate capital, are organized for the manufacture of powder in California. The demand for powder for those regions
which usually draw their supply from California, is reporte<l to considerably exceed 200,000 kegs annually.
The works of the California Powder Company are the only ones now
in operation. At the mills of this company, situated at Santa Cruz,
there were manufactured as stated in the following table:
Powder rnanufactured in California.

Year.

1867 -- - -- - --- -.. - -- -1868.------------- -·
1869 __ -- ------------

I Blasting powder.
I
Kegs.

Sporting, cannon,and
musket powder ;
equivalent to kegs.

150,454
63,033
130,151

7,269t
6, 871t
2,439

Total.

157,723t
69,904t
132,590

----------------------343, 638

16,580

360,218

* From notes of a lecture by 1\fr. 'Yarrington Smyth, at the Royal School of Mines,
London Mining Journal, January, 1870.
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Besides the above there has been some powder made at the Mariu
:Mills, probably not exceeding 30,000 kegs of blasting powder, in the years
1867 and 1868. "W"ith the facilities now possessed by the California
Company, they can turn out 640 kegs of powder daily. The kegs coutain 25 pounds each.
The materials for making powder are abundant and accessible in California, with the exception of niter, which is to a great extent replaced
by nitrate of soda from Peru. The peculiar dryness of the air in California for the greater part of the year permits this more deliquescen(j
salt to be successfully used; and, with proper precautions in the mamtfacture, it makes excellent powder. The capacity of the two mills is
over 1,000 kegs of powder daily. A recent modification of the manufacture promises important results. Glycerine is added to the grains in
some way not yet made known, and it is said to greatly increase the
strength.
Works for the manufacture of safety-fuse have recently been erected
in San Francisco, so that the miners can now obtain an article superior
to that which is imported.
~ otwithstanding the familiarity which all who use powder must gain
with the many causes of accident, it is ext.r aorclinary that there should
continue to be so much carelessness and recklessness in its use. One
of the British mining inspectors says that in blasting an iron instead
of a wooden or covper rammer is still too often u1:led in getting the
waduing and first part of the stemming fairly bedded upon the powder,
aud shots which have missed fire are still drawn, although experience
shows that, even with water in the hole, the drill goes in advance and
fires the powder. Accidents are also frequently caused by driving the
pricker down into the powder.
The mineral statistics of Victoria, Australia, give exact returns of
the quantities of gunpowder issued at each of the mining districts where
there are magazines. In the year 1867 the quantity in stock, at the
commencement of the year, in all the districts was 71 tons 16 hundredweig·ht; the quantity issued during the year, 196 tons 13 hundredweight; the quantity received during the year, 186 tons 12 hundredweight; and the quantity in stock at the end of the year, 61 tons 15
hundrecl-weight. In many parts of the colony, however, there are no
magazines, and great quantities of blasting powder are used there, of
which. there is no accurate return.
NEW EXPLOSIVE COMPOUNDS.

In introducing the subject of the new explosive compounds, which are
now. attracting much attention from engineers and miners, I cannot do
better than to cite from the authority mentioned at the commencement
of this chapter:
Of a.ll explosives used tor blasting powder is the most largely nsed, and continues to
be the most popular. It has been, however, proposed, and that many years ago, to
mingle with it various substances, aml it has been tolerably well made out on the Continent that the effects of powder hn.ve not been deteriorated by a moderate proportion
of sa.wdust being mingled with it. Within comparatively a very few years propositions
have been made to completely change our explosive agents-as, for instance, hy guncotton, which seemed to be peculiarly adapted for blasting purposes. It is difficult to
enter upon the comparative merits of different classes of explosives on account of the
great jealousies which are indulged in respecting them. This is the case even with
powder, every separate ma.nufacture of which has its a<lvocates. Gun-cotton has, howo,·er, been most successfully employed in many places, among which may be mentioned.
the importa.nt quarries of the Austrian government np the Danube. In Engla.nd an improvement in its ma.nufacture was made some_time ago, by which it is produced in the
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form of a rope, and can thus be cut off into convenient lengths. By the newer method,
manufactured on a considerable scale by Messrs. Prentice, of Stowmarket, it is made
into a pulp, and then compressed so as to take up less space. But even in its rope fonu
o-1m-cotton bas an advantage over gunpowder, as, taking weight for weight, it will do
five or six times the work of gunpowder. Besides this, six ounces of powder '>ill occupy eight inches of a b01:e-hole of gi~en diameter, while one ounce .of gun-cottou,
which has the same explosive power, w1ll take up only five and a half mcbes. Then,
gun-cotton makes little or no smoke, although the small vapor it leaves is deletorious,
if it may be judged by the sensation of headache and dimness of eyes, which it produces.
Another important explosive is nitro-glycerine. A year or two ago I might have said a
O'Ood deal as to its coming into play with advantage, and its general adoption in this
~ountry, particularly in North Wales, where it was much used. Indeed, in some mines
and quarries, when it was left optional with the men (who for the most part are a ca.reful race, and to be trusted in such matters) to use either gunpowder, nitro-glycerine, or
gun-cotton, a considerable proportion preferred nitro-glycerme. They not only found
that its explosive force was tremell(lously greater, but that it was more convenient.
Thus, when the bore-hole wa,s completed it had only to be filled full of water, and the
nitro-glycerine poured in. By its greater specific gravity the latter sinks to the bottom,
and then the introduction of the fuse, in connection with a copper cap at the bottom,
was attended with no difficulty or danger, and the results of the explosions were tenfold. Unfortunately, the carelessness of those who had charge of nitro-glycerine gave
rise to fearful accidents last summer, and in a sudden panic, as it seems, an act of Parliament was passed, which bas practically made its use penal. It is true those who
want to use it are allowed to make it on the spot, but every one knows that that permission is of little value, since its manufa,cture requires a good knowledge of chemistry.
Mining agents and managers, therefore, very naturally get rid ofthe difficulty by giving
up its use, and for the present, therefore, in this country it may be said to be tabooed.
If, however, the risk attendant upon its conveyance can be got over, it seems a great
pity to shut out from mining operations a blasting agent of such enormous po,-.;·er and
utilit.v. It has, therefore, been prepared in the form of a powder, called "dynamite,"
the invention of M. Nobel, of Hamburg.

Before giving a description of this new material, now largely used
upon the Pacific coast, the nature and properties of nitro-glycerine will
be briefly noticed. .
·
NITRO-GLYCERINE.

Nitro-glycerine was discovered in 1847 l)y M. Sobrero in the laboratory of Professor Pelouze; but public attention was not directed to it as
an explosive until the labors of M. Nobel, a Swedish mining engineer,
were made known.
This liquid is obtained by the action of concentrated nitric acid, or of
a mixture of nitric acid of 40° strength and sulphuric acid of 6Go, upon
glycerine. It is formed like pyroxyline, and is, in fact, a trinitrate of
gl,vcerine; the reaction being represented by:
0 6 H 8 0 6 + 3 N05 HO = 0 6 H 5 0 3 3 N05 + 6 HO.
It is a yellow liquid, resembling olive oil, without odor, and possessing a sweet, slightly fragrant taste. Taken into the stomach or absorbed
through the skin, as of the hands, it is poisonous, and its vapors give
,~iolent headache~. It is soluble in alcohol and ether, but not in water.
It can be heated up to 212° Fahrenheit without decomposition; . but
at about 360° it detonates with extraordinary violence. It detonates
\vhen struck by a hammer on a hard surface or even upon wood, and
the mere opening of a wooden box in which tin cans of the oil were
packed bas been known to explode it.
Pure nitro-glycerine does not appear to be liable to explode spontaneously, but if impure and acid it changes into a mixture of oxalic acifl
and glycerine, and may explode.
Of gunpowder, according to theory, only 50 per cent. is converted into
gas, one volume giving 260 volumes of cold gas, deduction being made for
the expansion produced by heat. Practically, however, the combustion
i:'l never so complete, and 200 volumes of the cold gas are, therefore, in
all probability, above the average result.
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In tbe combustion or explosion of nitro-glycerine seventeen equivalents of oxygen out of the eighteen are absorbed by combining with the
carbon and lJytlrogen, thus leaving one equivalent of oxygen free. Each
one hundred parts of the oil when exploded produce by weight:
Water. . _____ .. __ . __ ...... . .................. ~ ......... 20.0 parts.
Carbonic acid ... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58.0 parts.
Oxygen_ . ...... __. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.5 parts.
Nitrogen ...... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.5 parts.
100.0
And, as the specific weight of the blasting oil is 1.6, one volume produces:
554 volumes.
Steam .................................. _..... _... .
469 volumes.
Carbonic acid. _. . . ....... . ........................ .
39 volumes.
Oxygen gas. - ................... - ............ - - . - ..
236 volumes.
Nitrogen gas ..... - ............... . ...... - ......... .

A total of ........................ . ............. 1, 298 volumes
It is assumed that the heat generated by the explosion ofnitro-glyeerine
is at least twice that generated by guupowder; consequently, if a volume
of powder ghyes 200 volumes of cold gas, expanded by heat four times
= 800; a volume of nitro-glycerine gives 1,300 volumes of cold gas, expanded by heat eiglJt times, producing 10,400 volumes; so that nitroglycerine possesses about thirteen times the power of gunpowder when
volmnes are compared, and eight times its power for equal weights, the
specific gravity of powder b.eing taken at 1.0.
It is claimed by the agents for the article in San Francisco that one
pound of the blasting-oil will produce effects equal to ten pounds of gunpo,vder. The :first requires but one bore hole, whereas for the powder
about ten holes of the same dimensions will be required.
But the sad experience with this dreadful explosive has been such as
to prevent its geueral introduction in mining. Californians will never
forget the destruction of life and property which a single box of it
1vronght in au instant at the office of Wells, Fargo, & Company in
San FrauciRco. This, and the destruction of a vessel at Aspinwall, and
several other dreadful accidents in various parts of the world, have been
a practical refutation of the theories of the comparative safety and
harmlessness of the oil under ordinary circumstances of storage and
tran~~) .; ~:tation. Theseaecidents, showing the impossibility of controlling
this agent of such wonderful power, led to the introduction of a modificat;iou of it in the mixture now known as dynamite, or "giant powder."
GI.A.N1.' POWDER OR DYNA1IITE.

The invention of this compound dates from 1867, and it has been in
use for nearly two years at some of the mines upon the Pacific coast.
It is formed by mingling nitro-glyceriue with infusorial earth, and it resembles moist sawdust in appearance. A company has been organized
for Hs manufacture in San Francisco, and the consumption of it is steadily
increasing.
The following descriptions of the powder, its properties, and the
methods of using it have been supplied to me by the general agents for
the Pacific coast, Messrs. Bandmann, Nielsen & Co., of San J:i""~raucisco:
Gen eral properties.·-It is an ungrained powder, of a grayish brown color, wHh a
specilic gravity of about 1; imwlnble in water, and not affected by time or exposure
tu air or nwisture. It congeals at about forty-two degrees Fahrenheit. It sometimes
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produces a temporary headache when taken into the mout,h or stomach. The same
effect also follows its continued baudling. In the open air, or in ordinary paeking, it
burns without exploding. Its combustion produces carbonic acid, oxide of carbon,
hypouitrous acid, and water.
There are three, and only three, methods of exploding it: 1st. By a violent explosion
either in it or into it. 2d. By coni1ning it in a very strong and tight vessel, and setting it on fire, or heating the vessel sufficiently. 3d. By a percussive shock so intense
as to produce beat and violence equivalent to an explosion. Unlike gunpowder, its
explosion is instantaneous-the entire mass of powder explodes as if it were a single
grain. This quality, in connection with its extraordinary evolution of gases, causes
its explosive effect to be especially great in solid substances, so mnch so that the powder cannot be used in ordnance or fire-arms, the gun being blown to pieces instead of
being discharged. Its explosion produces carbonic acid, nitrogen, oxygen, ancl water.
Packing, tmnsportation, ancl stm·age.-Thc powder may be packed, stored, and conveyed in all the ordinary ways. The fact that the powder is explosive, naturally suggests the idea that it is dangerous; hut it is in reality no more so than corn meal.
Practically, it cannot be exploded by accident. It requires design and careful preparation to explode it. The only practical caution necessary is to keep other explosives
away from it. Fire alone will not explode it, nor heat in any form-they will burn it
to ashes, like saltpetre paper, without exploding it. Nor will any amount of mere
weight upon it, or simple pressure of any kind, explode it. It cannot be exploded by
any of the ordinary movements, accidents, or incidents which attend its handling,
transportation, or use. The pressing it into cartridges, or ramming it into bore-holes
with a wooden rod, ho~ever hard, throwing it about, or jostling it in transportation,
or even the crushing or violence of overturning wagons, collisions of cars, or explosions
of boilers, will never explode it. But heat and pressure combined will explode it,
provided they are of the proper kind and degree. It is exploded by any violent explosion either in it or into it, whether of gunpowder, fulminate, nitro-glycerine, giant
powder, or other violent explosive. Such an explosion involves the peculiar percussive
]wessnre and heat necessary. The burning or flashing of gunpowder unconfined is not
sufficient.
_
Another method of exploding it is to set it on fire while under confinement in some
tight and strong vessel. The burning of tile powder produces gases wllicb, finding no
escape, at length cause a pressure so great as to produce, with the beat of the burning,
au explosion of the unburned powder. By tight and strong vessels is meant h·on
retorts, quicksilver flasks, gas-pipe, with caps screwed to its ends, and the hkc. A
vessel of the strc.ngest tin has not t,he requisite strength; this, like cartridges of paper,
ordinary packing-boxes, barrels, casks, &c., will be burst asunder by the gases before
the pressure is sufficient to cause explosion. These are the only known mea.ns of causing an explosion·proper) but a partial explosion can be produced by causing a very thin
layer of po,vder to be struck with great force between l:&rd and smooth surfaces, a"l,
for example, striking a minute quantity with a hammer on an anvil, or driving an
iron plug upon it in a hole drilled in the iron. In these cases, a slight explosion anu
detouation f(>llow, but not of sufficient force to explode any part of the powder present,
except the few particles in immediate contact with the impinging surfaces.
Utensils for blasting.-Except in special cases, it is better to use the powder in the
form of cart,riclges. It is more economical in both time and powder, and the explosion
is more certain. Cartridges of various sizes are prepared and sold by the company.
Should others make them, let it be clone with strong material, well glued or pasted
together, and let the powder be very firmly pressed into them. Cartri(lges may be
cut into such lengths as may be required, care being taken to prevent the loss of powder by rolling the sections in additional paper, or otherwise. Ordinary blasting fuse
may be nset1, but to make sure of a discharge in all cases, and to keep the powder from
being burned by tire from a leaky fuse the best gutta percha fuse is recommended, and
of a size to fit the caps precisely. Caps manufactured for the special purpose of exploding giant powder are furnished by the comp<1ny. Common percussion caps cannot be
used. As these special caps are more heavily charged with fulminate than ordinary
ones, corresponding care should be taken in their handling and use. A pair of cutting
nippers, with their edges blnnted, used in securing the caps tightly and firmly to the
fuse. A tube with :1 funnel month will be useful in charging with loose powder. Tin
tubing in sections may be useful in guiding cartridges into submarine bores.
Drill holes, cllm·ges, (f·c.-As t.o the diameter and depth of holes, and where they should
be made, aud the direction they should take, and also as to the quantity of powder to
be used, and ma,uy other matters, no definite or arbitrary rules can bo laid down for
blasting with any explosive. In these things there must be variation according to tho
locatiou, character of the material to be blasted, the purpose of the blast, and other
circumstances too numerous and complicated to anticipate. Much must, therefore,
be left to the good sense and experience of the blaster. The following observations
and exrunples will afford some assistance to a beginner :
As n, general rule, the drill holes and charges for giant powder can be, and should be,
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compamtively small. Experience has proven that! inch octagon steel with 3t pound
ham mcrs, used by single hand drillers, are best adapted to use tlw po,vder to the
greatest advantage. Holes one·iuch in diameter are abundttntly large for all ordinary
heavy work; for light work, correspondingly smaller ones should be made. A sruall
quantity in a deep hole, \Yhcther the bole is large or sm1tll; also, a small quantity in
a large hole whether the hole he deep or shallow; also a large quantity in a small hut
deep bole; also, a large quantity in a large hut shallow hole, ~tre all examples of misap}1lications; they are all violations of the general rule applicttble to all explosives-that
the quantity of powcler should not only be 11roportionate to the resistance, but the hole
shoultl be proportionate to the powder.
As by reason of its quickness giant powder in bore holes is nearl_y as effeetual without tamping as with it, H can he explocled with great advantage without auy tamping
at all in natural fissures and arWiciaJ cracks. It is therefore urged that advantage be
taken of this extraordinary quality as often as practicable.
Owing to the great difference in the capacity between the old and new p1nnler, the
tendency will be to overcharge; it is therefore recommeude<.l that each l.lla:::;ter experiment on this point, so far, at least, as to ascertain the minimum C]nantity of powder
which will answer his particular purpose.
Examplcs.-A solid cast-iron hall, seven inches iu diameter. charged with l1alf an
ounce of giant powder, in a, thn·e-quarter iuch hole, thn.:1• iuclws deep, without tamping, will be blown into small fragments. The same resnlt. will folluw tLo explosion of
three-qnarters of an omwc at the Ct>lltt•r of fL wronght iron anYil. A ~:>ix: fool cube of
solid granite charged with an ouucc of giant powder iu a thr(•n quarter inch holf'~ uine
inche::; deep, will be cracked into Heveral pieces. Boulders three or four feet iu fliamctf'r, and particularly ilat ones, can be cracked in pieces by exploding au onnce or two
of powder on their surfaces. An ordinary rifle will he blown to pieces by a charo·c of
giant pomler of one-half of the weight of an or<.liuary cha1·ge of gnu powder. A cl~trge
of fi·om one to two pounds of powder in an inch bole from five to ten fPet. deep, placed
ten or tifteen feet back from the face of the wall, in bard rock, will crack oft' or ::;hatter
the whole intervening mass.
Cltar,r;in.IJ.-Thc charge in the form of cartridges must fit and fill tho bottom of the
bore, and be packed solid. This is an essential prereqnisite to an efff'ctin• blast. Tile
best way to secure it is this: Take a cartridge, as near as possible, of the smne size of
the Lore, and cut it into sections fi·om one to two inches long. "\Vitb a hard wood rammer, as lou/? as will run freely in the lwle, press these sections into the lh1re bole one
by one witn sufficient force until each section is driven to the botton't awl expanded
laterally, so as to fill the hole solidly in every direction.
Any sizml cartridge may be used, provided it is thus put in. Metallic rammers mnst
not be used. In wPt holes the sections of cartridge should be rolled in additional
paper, and the ends closed to prevent the powder from getting mix:ed with water. In
many mines the giant powder is used loo.se in downward holes. It is pourec1 through
the funneled tube into the drill hole. Economy requires that the tnhe should rc:u-h
to near the bottom of the hole. The charge sho.ulcl be rammed clown in divisions, snhstantially as directed as to cartridges.
Priming.-After charging the bore, cut off a proper length of fuse and insert. its end
into one of the spt·cial caps up to the fulminate. If the fnso is too large for the cap
pare it to a fit ; if too small, wrap it with paper. But the <liffereuce between the size
of the fuse ana the caps should be very slight. Then place tho edge of the nippers
across the cap near its edge, and indent it firmly into the fuse. Never do this with tlw
teeth. Now cut o1f about one inch of the smallest sized cartridge, and roll it in additional paper, and insert the cap with the fuse attached into the po\Yiler about the
length of tl!e cap, awl press the powder firmly about the cap. Then elose the ueck of
the cartridge ahont the fnse, and fasten it there hy a strong string, or some other means,
in such a manner as to preveut the cap from being withdrawn from the powder. To
make snre thn.t the cap and cartridge do not get apart, it is better, in all cases, not
only to tic the cord about the neck, but also to tie the el1fls afterwards around the
naked fnse close to the month of thn cartridge. This is calle<l the primer.
Thus prepare<!, place the primer in the drill hole, and press it with the band or a
wooden ro1l into contact with the charge.
ln using loose powder, if it is within 1·each of the baud, instead of using a primer a
capped fnse can be used to explode it, taking care to press the powder around the cap,
mHl secure the fnsc in place by putting a stone upon it, or otherwise.
'L'amp'ing.-AftPr priming, fill the bore hole with water whenever it can be done, and
when it cannot, blast without tampiug.
Considering the slight :ul vantage of any other than water tamping, the time taken
to apply it, the danger of distnrbing or explodiug the cap, and the inconvenience of repriming in case of miss-fire, it is better not to use it.
E.rplosion of blasts.-Thc hnrniug of the fnse explodes the cap; the explosion of tho
cap explodes the primer or charge in which the cap may l.Je. All the other cartridges
or charges iu the same hole <tre exploded by the first explosion of powder.
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In caRe the blast misses fire, put in another -primer.
A :space of :scYcml inches, either nwant or filled, between several charges or cartridges
in the ::;amc bole, will not preveut the simultaneous explosion of all. In case the blast
is not effective, it will Le because our directions have uot b een followed, or because the
blaster has erred in some matter left to his discretion. The most common causes of
i:tilure are dcfieiency of pow<ler aud defective ramming.
It may be stated here that tbe great acl vantage claimBd for this powder consists not
so much in diminishing the cost of powder as an item of expense as in diminishing the
cost of nsing it. The difference iu the cost of powder is trifling in comparison with the
diti:'en·nee in the cost of drilling, charging, tamping, convenience in wet work, and
effectiveness of blasts. Giant powder, as a general rule, throws rock less and breaks
it )J1ore, aud extends its effects mnch deeper than onliuary blastiug powder; a11<l those
who usc• it sooulearu not to jndge of a blast by first appearances. It freqncutly happens that a l>last which seems to have hatluo e1fect proves to Lave done remarkable
execution itt cracking and looseuiug the rock, and preparing the way for sul.Jscqncnt
Llasts. This is especially thP case iu tunnels aml shafts.
BlaHtiug under vrater.-Cartridges to be nsPd in water should be made of snch paper
a::; will not be destroyed or waterially weakened by the water. Th<'y should also be
weighted with sand in their Lottows, or iu some other way, so as to siuk. To u~e such
as are not thus wcightetl, in water, they mnst l>e forced to tbeir places, and fastened
there by ponring saml upon thc111 o1· othcnvise. In submarine work, where tho Lore is
at a coHsiderable distance b<'lO\Y the snrface of the water, the tul>ing, in sections, can
l>e 11sed to guide the weighted cartridge to ii s place.
If su Lnwrged rocks have to be removed, all tlHtt is required is to take a large or small
llo.x of giant powder, in bulk, as the case may Le; bore ·w ith a gintlet. n hole into the box;
faste11 , as bdiJre mentioued, the cap well to the fnse, amlpnsh the cap tlll'ongh iLe hole
its length iuto the powder, neYer further; tighteu the gimlet hole 1\itL sonw g1 ease· or
wax: tit· additional weigltt to the box, light the fuse, ·w hich 011l~' requires sllfliticllt
lt•Jigtlt to allow the box time to reath the rock wlren ~:>unk, mtcl drop tl:e s«mt• on the
rod;: 1 o Le l!lu::;ted. Some' w;e special su Lmarine :iu~e, 'IYhit:h with st~m(~S tLe pressure
of the water to any tleptL. I11 tllis way the eutrance to the great, f:an Fr::nc sro dry
dock has been clean·<l from rod;:s, under' th<' supt>rintendencP- of tlw late effidt nt engineer, l\lr. Polloek. As nmeL as one hundred and tweHty ponnds of blade pewdtr at OJJC
bla::;t were ltnYered, more than ouce, on a certain rock uear or in hont ot 1he (: ry dock
a1Hl Pxploded, a,n(l nothing was e:ffctted bnt throwing np a b<·aut iful tolnmn of water.
Mr. Pollock Rnu k on the same roek tL Lox with ten pounds of giaut powder, an(l tho first
hlast shattered the rock to pieces. Six-pound l)oxcs were then use(l, Mr. Pollock fearing the t>JJormons dfeet of larg<'r blasts might injnr<· the dry dock proper; ev<'n these
bla:;ts pro\'<:<l too pow<"rfnl, :.~.nd at last ouly two-pound boxes were used, which succes.:~
fnlly removed all the rocks.
l'emperaflo'r'.-Be]ow 42 degrees Fahrenheit giant powder freezes, and above 212
degrees (the uoiling point of water) it throws off uoxious fumes, and l>ecomes weakened :wcl iinally ckstroyecl. It should, th<"refore, be kept in some place haviug a temperatnr·~ betwem1 these extremes. \Vhen frozen, it can be thawed by being kept for a
time in this propt>r temperature. \VhPn it heconws soft to the touch it is ready for use.
As it ih'ezes n·ry slowly, 110 inconvenient haste is required in its application. If the
powder in J,ox:cs or C'artridges l1as from accidental causes become wet, if dried again
slowly it-s nsefulness is not impaired.
Effect of the giant powder on the health.-Some miners suffered from headache when this
powder Jir:st came into use: but this was caused by the impossibility of procuriug the
l:ll.w material at the beginning of the business in a pure state. This has long ago been
obviated, antl since that time we hear of uo complaints of headache, except pro<luced
by some of the following causes. \Ve have 1mmerous affidavits fi·om miners that it
never ~1fl'ectPCl them, and that tht>y never suffered any heatlache from its use. The
causes which can produce a temporary headache are thu following: Either from
handling the powder too much, tasting it and rubbing it between t,he fingers, and
afterward unconsciously rubbing the f~tce with the hands, when not used to it, or
from going immediately after a blast into a badly ventilated tunnel or shaft, whh:h is
in variably clone by new eousumer~1 to see the effect produced by ~his new blasting
agent. The euormons power of tlle giant powder in its explosion drives away for a
short while the little good air which is at the end of a tunnel; the space is then partially filled with ga,ses. In case the charge is not entirely exploded, but part of it Lurut,
this bnrning of the powder creates the noxious fumes which cause headache; or the
fumes are cause<l by impropel'l~7 securing the cap to the fuse, and the cap and fuse to
the primary cartridge. lt is of very great importance that this shouhl be done propNly. Those who are familinr with its use never experience any inconYenience from its
use when the whole charge is properly exploded. A little quicklime placed near the
hole to be blasted, or some anunonia placed in a vessel near the blast, will absoru these
gases in a few minutes. If meu not aeeustomcrl to this powder will stay out of tho
shafts or tunnels which ~•re badly \·entilatcu, after the blast is exploded, only one-half
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of the time they do after black-powder explosions during the first few days, no complaints of headaches would ever arise. It may not be generally known, bnt it is nevertheless a fact, that if black powder produced no smoke, (which forces men to stay out
a certain time,) and they sbonld go in immediately after a blast, they would experience
the same headache. This is sufficiently proved by persons of science. The gases liberated by exploding giant powder are carbonic acid gas, oxygen, nitrogen, and steam,
and those from gunpowder are the same; but gunpowder, in addition, bas carbonic
oxide.
Pipe-clay bank bla8ting.-It has so far been a very expensive operation for the miners
to break up pipe-clay and cement banks to enable them to extract the gold by sluicing.
Long tunnels had to be run, with a T at the end, in which were placed from fifty to
one thous:md kegs of common powder ; the tunnel was then filled up again and the
blast tired. The bank was always thrown over in large pieces of clay or cement, which
were afterwards broken to pieces by picks and gads, and often with small blasts-a very
ln,borious and expensive proceeding. Recently, in this kinfl of work, giant powder bas
been introduced, which overcomes all uifficulties, and shows itself so far superior to the
old process, and saves so enormously in cost, that it cannot fail to be speedily introduced in all bank blasting work. In a bank of pipe-clay about sevent.y feet high a
hole six inches in diameter was bored horizontally, with an auger, twenty-six feet deep
and a few feet above the ground. Into this hole one hundred poun<ls of giant powder,
in cartridges six inches in diameter, was introduced and well rammed, and the blast
fired. The result was surprisingly successful. The blast did not throw the bank over
into enormous pieces to be broken up again, as is always the case where black powder
is used; but the blast crushed and crumbled the entire bank, seventy-five feet on each
side of the blast, in such a manner that when the water is turned on it can all be
washed down without additional work.

Use in t•ein mining.-The giant powder h~s been in use for nearly two
years at the Oakes and Reese mine, in Hunter's Valley, near tile 1\Iariposa Estate. A letter from there, January, 1869, is as follows:
\Ve have ns ed the powder entirely since last April. In its use the steel consnm.e<l is
of uniform size-three-quarter inch octagon. Hammers (short handles) weighing three
and a half pound:;. The country rock is hard and tenacious. The veins of quartz are
narrow, varying from ten inches to three feet, generally running from one foot to twenty
inches in width, with little or no gouge.
The system \Yhich l\Ir. Cassel, superintendent of the mine, bas introduced, (and
which cau only be used to advantage with giant powder,) is to pay the miners by the
foot in depth of hole drilled-the miner doing no blasting, nor does he handle any rock,
his simple dnty lJeing to drill boles where instructed.
The underground superintewlent or head blaster-one for each shift-instructs the
miner where to drill a hole. 'Vhen the hole is drilled to the depth required the snpf'rintendent measures it n.nu tn.kes a memorandum of the same. n.nd sets the miner at
work else wl10ro. As soon as the hole is n1easnrecl the blaster loads it with from tw·o to
two and a, half ounces of loose powder, tills the hole with wn.ter, CL>Vers it, and leases
it uut;il the lllen leave it at time of shift. As soon as the men have left the mine, the
blaster with his fuses, with cap or exploder attached, makes his round, mal, removing
the cover from the hole, drops tbe fuse into the hole, works the exploder into tho powder, which is quite soft, fires the fuse, ancl iu a few minutes will explode all the holes
drilled during the working sllift. As soon as the explosions are made the rock men
and skip men clear away the debris which may lJe iu the ·way of drilling new holel'l,
and \Yhen the men again come into the mine there is work for them aheart in drilling.
A lJlast is only tired when the men are at work on the miuc when it becomes necessary
to remove mn.terial. Thus it will be seen no time is lost in blasting.
My experience since April last leads me to know the following facts in the nse of
gi;_tnt powller as against gunpowder:
First. The amount of work which can be performed in a given space in a, mine is
nearly clonble.
Sceoml. The consumption of steel is about one-half.
Third. The consnmpti.on of hammers is about one-half.
Fourt,h. The consumption of candles is about one-half.
Fiftb. The ,,·idth of the tlrifts or stupes is only about one-half, requiring so much Ies3
material to be removctl or hoisted ti·om the mine.
Sixth. The mining: timbt~rs arc shorter.
Seventh. The ore raised from the mine is broken by the force of the powrlrr so as to
require less spa.lling for the mill.
Eighth. The progress of the work in the mine is expedited at least forty per cent .•
and in wet. mines the progress is increased fully fifty per cent., if not more.
·
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So far as the miner is concerned, he can earn more money with a three-quarter-inch
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steel and small hammer, than in any other way. It is true he must· earn his money,
and is not paicl by the day. The price paid in the Oakes & Reese mine is 37t cents
per foot of hole drilled. In October, there was drilled 6,476-! feet of hole, costing
$2,429 03. The following list will exhibit the amounts earned by miners most expert
in the use of single-hammer drills in October, twenty-seven working days.
P. Beicai ......... _.. . . . . . . . . . . . $130 20 H. Laity ....................... . $07 :36
L.Boivin.... ...... ....... ...... 124 -33 F. Gill ......................... . 94 62
J.A. Wilson .................... 13177 F.Lastrade ........... . ....... .. 90 70
B. Kendall .... _..... _.......... 103 77 J. Fortunn, ..................... . 94 56
S. Cox ......... _.. . . . . . . . . . . . . . . 122 25 H. Boyle ....................... . 91 77
S. Uran ........................ 130 74 J.Martin ...................... . 90 49
B. Picard ........................ 104 50 L. Battiola ---··· ............... . 84 93
and many others ranging below the above amounts, falling short either because not
working full time, or from not being expert in use of the single hammer. Still, any
·system of mining where a miner willing to work can earn as high as $131 77 per month
of twenty-seven working days, must inure to the benefit of the miner, and particularly
so when the mine owner is willing to pay such wages. One thing is certain, that with
giant powder and the use of small steel and hammers, the miner must earn his money,
and cannot shirk his work, as is too often the C)lSe under the old system of mining.

:Mr. L. L. Robinson, the president of tl;te Giant £owder Company,
writes under date of January 25, 1869, to the }\fining and Sc.ientific
Press, as follows :
EDITOHS PRESS: Noticing in your pa.per of the 16th a communication having reference to the use of giant powder in the Oakes & Reese mine, belonging to Mr. McAllister
and myself~ I beg to state that during the past week our superintendent, Mr. Cassel,
has let the following contracts for work on the mine :
1. Rinking the main shaft 50 feet from the 278-foot level, at $60 per foot-contracting
parties furnishing everything.
.
2. Drift west, on Oakes & Reese vein, 50 feet, at $13 per foot-contractors furnishing
everything.
3. Drift.south, 50 feet, at $10 75 per foot.
The same work has heretofore cost us, with the use of black powder, as follows :
1. Sinking main shaft, $90 per foot.
2. Drift west, Oakes & Reese vein, $30 per foot.
3. Drift south, blue lead, $25 per foot.
Thus it will be seen that in these three contracts the mine owners save as follows:
1. Sinking 50-foot shaft, at $30. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . $1, 500 00
2. West drift, 30 feet, at $17.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
850 00
3. South drift, 50 feet, at $14 25.... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .
712 50

Total saving . .. . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . .

3, 062 50

In addition to the saving in dollars and cents, is also the important item of sa.vingin
time, as t.be time occupied in finishing contracts with giant powder is only about onehalf the time required with usc of ordinary powder.
The contractors, even at these low rates, are better satisfied with the prices than
under tho old prices with the common powder.
Giant powt1er for milroad tvorlc.-The Central Pacific Railroad Company, in running
their long "Summit Tunnel," commenced the use of nitro-glycerine, and found it so
very effective and advantageous that they were enabled to complete the tunnel in over
one year less time than if ordinary powder had been used.
How much this saving of time of over one year has been worth to the Central Pacific
railroad can hardly be estimated. It is well known that giant powder possesses about
the same strength as nitro-glycerine, without any of its dangerous (]nalities. At the
time t.he above work was done, giant powder had not been invented, otherwise it would
undoubtedly have been preferred to nitro-glycerine. The Western Pacific Railroad
Company, the Oregon Railroad Company, and the Virginia and Truckee Railroad Company have used, and are using, the giant powder.

In conelusion, Messrs. Bandmann, Nielsen & Co., give the annexed
recapitulation of the chief advantages attending the use of the giant
powder:
1. A greu,t economy in labor for boring.
2. The rapidity of blasting operations, which is of vital importance, especially• for
mines aml railway tunnels, can be made with giant powder in one-half the time, or
less, than with black powder.
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3. Perfect safety in carrying, storing, and handling it.
4. A complete comlmstion, which leaves no smoke or noxious gases.
5. The quickness of explosion is so great thatfissuredrocksand clay are easily blasted
with it.
·
6. Great saving in wear and tear of tools, and in consumption of steel and fuse, fewer
bore-holes being needed.
7. No tamping but water or loose sand being required, the loading is attended with
no risk, but with a saving of time and expense.
·
8. ·In boulder blasting in gravel c1aims it is very superior, as in all ordinary boulders,
too large to he easily removed by manual labor, a small charge of giant powder in a
bole made wit.h a half-inch drill and three-pound hammer, will shatter the boulders so
they can easily be handled.
9. Its use under water or in water-bleeding rock is very simple and the effect very
great.
10. It is very useful for blasting heavy blocks of iron, steel, or metal, which cannot
be blasteu by gunpowder, but easily yield to small eharges of giant powder.
11. For military purposes, in springing mines and removing palisades.
A fair trial never fails to prove a complete success. The first blasts are conclusive as
to the great superiority of giant powder over gunpowder, but its full economical value
can only appear when those who use it use single-handed drills, and at the same time
gain experience enough not to waste its power by overcharging or requiring impossibilities of it.

The consumption of giant powder in California is reported (1869) to
vary from 12,000 to 15,000 pounds per month, and to be increasing.
EXPERHIENTS WI1'II GIANT POWDER.- In offering the giant powder to
the several steamship, steamboat, railroad, and express companies to be
transported, some doubts were expressed as to its safety; invitations were
therefore given to several officers of these companies to witness a few
experiments with the powder, designed to test its qualities in this respect and satisfy such doubts.
Accordingly, on the 27th day of March, 1868, near the company's
works in San Francisco, the powder was subjected to the following tests,
in the presence of Charles E. McLane, of Wells, Fargo & Co.; 0. J.
Brenham, of the California, Oregon and Mexico Steamship Company;
B. M. Hartshorne, of the California Steam Navigation Company; W. M.
Hughes, of Hughes & Keys, of Stockton, and several other gentlemen.
The following is the record of results:
Fi1'st E:rpcl'iment.-A box strongly maue of i-inch pine boards, ancl filled with about 3
lbs. of giant powder, firmly packed, was thrown from a perpendicular height of 30 feet
upon a rock. The enll upon which tho box struck was broken in and the powder considerably (lisplaced and compressed, but not explodPd.
Seconcl E.rpcriment.-At the suggestion of Mr. l\fcLaue, 8 cartridges, f'ach containing
4 onuces of powder, were 1lrmly l>onnu together with a strong cord an(l thrown repeat,edly from the same height upon the rock:,~ below. Several of the cartridges were indented, bent and brnised, but not broken. Finally the coed was cut by the rocks and
the cartridges separateu. No cx:ploo,iou.
Thil'(l E.rpcriment.-A similar buut1lc of cartridges was plac<'<l upon a large rock, with a
rough surface, and hea\-y stones, weighing from 1.0 to :30 ll>s. each, thrown frorn the
same beight upon it. The cartridge::; were 1lattenc(l and broken open, ::mu some ofthe
powder spilled and gromul int.o the rock. No explosion.
Fow·ll~ Experiment.- A box of the samp size as in the first experiment was filled partly
with cartridges and partly with loose powd.<'r. A common fm;e, without ~my cap, was
inserted in tlw loose powder, antl the cover of the box screwed on and the fuse lighteu.
The loose powder was set. on fire, causing a formation of gases, which forcPd the boards
apart, and escapeu with a hissing noise like steam. There was no explosion. Tbe lc)()se
powder was burneu while the cartridges were nnn:ffected except by being scorched. In
this state one of the cartridges was taken fi·om tbe box and exploded in the ordinary
mauuer, with terrific effect.
Fifth Experiment.-A similar box was now filled with cartridges, from which Captain
Brenham selected o11e at random, for the pnrpose of testing it. The box was then
closed tightly, :-uHl placeu upon a.u open fire and consumed, powder and all, without explodiug. During the burning, slight noises were heard from time to time, indicating
the bursting of the cartridges. 'l'he cartridge selected by Captain Brenham was uow
exploded in the usunl manner, with the nsual effect.
Sixth Expcrintcnt.-A heavy tin cylinder, 1 inch in uiameter and 8 inches long, was
packed full of loose powder, a fuse without a cap inserted, anu the end of the cylintler
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then tightly plugged. A small portion of the powcler about the fuse was burned, the
plug forced out with a noi~e like the drawing of a cork, and the fire extinguished.. The
cartrillge was then thrown into a fire an<l consumed without explodirrg.
Seventh Expe1·iment.-Six cartridges, each containing 4 ounces of powder with a
capped fuse in one of them, were placed 2 or 3 inches apart in a horizontal crevice in a
clift' of hard rock, without tamping or other means of confinement. The cartridges were
all explo<led together; there was but a single report. The bluff above the crevice, to
the extent of many tons, was completely shattered.
·
Eighth Experiment.-The box of powder used in the first experiment was now }_)laced
on a flat, hard stone, about 9 square feet surface, and fifteen inches thick, and exploded
in the proper manner. The rock was broken into fragments, none of which was larger
than a man's fist, and the grouu<l was torn up and blown out to a considerable llepth.
Ninth E.x:periment.-Two handfuls of loose pow<ler were exploded upon a rock similar
to that in the eighth experiment, but imbedded in the earth. The portion of the rock
above ground was crumbled into small pieces, while that below was cracked and
shivered in every direction.
Tenth E.x:pe1·iment.-A section of 2-inch common gas pipe, about 4 feet loug, was placed
upon the ground, a 2-ounce cartridge inserted loosely in each end, leaving the tube
between the cartridges-a space of about 3t feet-entirely empty. In one of the cartridges was placed the usual fuse and cap and nothing in the other. No tamping ,,·as
used, or otlier fllling or fastening. The ends of the tuue were not more than half filled
by tlw cartridges. Both cartridges exploded at once. Each end of the pipe for about
a foot wa:s blown off, and into small fragments, leaving half of the remainder split open
aml flattened out as by a hammer, and the other end flaring and jagged.
DUALIN.

Another powerful explosive compound has recently been brought before the public and patented in the United States. It is known as
dualin, aml appears to be a mixture of nitro-gl,yceriue and nitrogenized
cellulose, made from sawdust. It was first introduced into Germany in
April, 1860. In many mining districts, especially in mines belonging
to the Prussian government, it is now used in tlle place of common powder, and has taken the place of nitro-glycerine aud dynamite, (giant
powder.)
Lieutenant Dittmar, the inventor, and the manufacturer of the article
at Boston, describes dua.lin as a powder :
It is fahricated in six different degrees of strength, the use of which will depend on
the degree of hardness and toughness of the material intended to be subjecte(l to the
action of the powder. Dualin will, if lighted iu the open air, burn without exploding;
but, if confined, may be made to explode in the same way as common powder. It is not
sensitive to concussion; will not decompose by it~Self, nor cake or pack together, aml
may be reatlily filled into cartridges or blast-boles, requiring no other tllau watertamping. It matters not whether the place where it is stored be warm or cold, dry or
dam}_). Dualin has from four to fifteen times the strength of common po\Yder, and is,
therefore, stronger than Ditro-glycerine or dynamite. The advantages claimed for
dnaliu over other explosive agents areFirst. It may be stored, transported, manipulated, and applied with less risk than
colllmon powder.
Second. It may be used in cold weather without first requiring the warming process,
which nitro-glycerine an<l dynamite require, as they frequently become inexplosive at
a low temperature.
Third. Its explosion does not develop any noxious gases.
Fonrth. Absolutely cheaper than either nitro-glycerine or dynamite, dualin is also
rcla ti Yely cheaper than colllmon po·wder, for, possessing fonr to fifteen times the
strength of the latter, its use will proportiona.bly reduce the labor and cost of mining
and blasting operations.
Fifth. The effect of ~L dualin explosion is to tear and rend the material exposed to
its action, less than to pulverize it, as is the case with nitro-glycerine when applied to
mining and blasting operations in coal and rock.
Sixth. Dnalin, when confined, does uot necessitate the application of an exploder,
bnt may be exploded by a blasting fuse, like common powder.
Seventh. Its great want of sensitiveness to concussion, renders dnalin a suitable material for the unrsting charge of shells.
.
Eighth. Dualiu may Le stored for long periods without losing any of its strength.
Ninth. Dual in may for !lays be subjected to the action of water without losing any of
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its strength. Tin cartridges are, therefore, never required, not even for submarine
blasting or blasts where water-tampinO' is used; and in shipping dualin packed in
paper or thin wooden cartridges, ready fur use, the only object is to save the consumer
time in charging his blast.
Directions for ·u se.-Dualin is shipped in boxes containing the cartridges, all ready for
use; the degree of the powder, the number of cartridges contained in each box, the
weight, diameter and length of each cartridge being plainly marked on the box.
1. The common blasting fuse may be used whenever rock, sand, brick or clay is used
for tamping. In this case the treatment of dualin is entirely analogous to that of
common blasting powder.
2. Exploders are 1 cquircd for :firing charges.
A. When no blast-hole having been drilled, the powder is simply placed on the surface of a boulder, &c., which it is intended to break
B. ·w hen submarine blasts are to be made, or water is used for tamping, or the blastholes contain water.
C. \Vhen electricity is employed as a means of igniting the charge.
For heavy charges it will be well to use more than one exploder. The effect of the
explosion depends greatly on the cartridge exactly :fitting the blast- hole. Whenever
ordinary tamping is used it should be packed as compactly as common powder requires.
Blast-holes that will hold water require no other but water-tamping.

Mr. F. Shanly, the contractor upon the Hoosac Tunnel, has had some
experiments tried with dualin at the tunnel, and certifies that he has
used about 20 pounds, manufactured by Lieutenant Dittmar, and, so far
as an opinion could be formed upon so limited a quantity, he considered
it fully equal to nitro-glycerine in its results, while ;for safety in bandling, it was pro\ed by the most severe tests to be vastly superior.
In several of the blasts water-tamping was used. The charges were
fired by means of electricity, using Mr. H. Julian Smith's battery. The
same battery has been in service for some time past, in the operations
of the Hoosac Tunnel, and it is but just to state that in regard to the
density of the spark developed, as well as to simplicity of construction
and compactness, a more serviceable battery could hardly be recommended to the attention of all engaged in mining or blasting operations.
rrltis battery will be described in a future chapter. .Another compound
called xylo1dine is manufactured at the same establiRhment.
The J onrnal of Applied Chemistry obserYes as follows in respect to
the qualities and strength of dualin:
This compounu, ·which, according to its inventor, Mr. Dittmar, possesses the explot>ivc power of nitro-glycerine, together with the slow combustibility of ordinary gunpowder, consists principally of nitrate of ammonia and fine sawdust, that has been
acteu upon by nitro-sulphuric acid. This material, according to Fuchs, is undoubtedly endowed with a greater explosive force than ordinary powder; it is also Cl)nsidercd as being less dangerous in regard to spontaneous explosion. In its composition it
is similar to that of gun-cotton, being also subject to gradual decomposition in moist
air. In regard to the efficacy of the dualin, as compared with dynamite, (which is a
mixture of nitro-glycerine and infusorial sand,) the inventor states that they are both
equal in this respect. However, it is extremely difficult to get at comparable results
in blasting experiments ; in most instances, the experimenter must be satisfied with
the average results of a great number of trials undertaken nuder various conditions.
But it is nevertheless easy, in one respect, to fix a difference between the two materials, which leaves no doubt as to the superiority of the dynamite. If equal quantities
of dynamite and dualin, providcu with primers, are allowed to explode upon nir
plates of equal strength, the effect indicates such an evident difference that one must
adjudge to the former a mnch more rapid and violent action. This will certainly bo
recognized in blasting rocks. In price dualiu is (;hoaper than dynamite. When coming in contact with fire, it will certainly cause explosion, as it burns quite as rapidly
us ordinary powder. Of the uynamite, however, it is sufficiently established that it
will never explode on holding a flame near it, but simply burn quietly, even if inclosed
in strong wooden boxes. Against pressure and concussions, both blasting materials
:1re equally inert, and, finally, dualiu possesses the advantage over dynamite that it does
Hot freeze, while the latter, when in :1 frozen state, cannot be directly exploded. But as
blasting is mostly suspeutled during frost, this circumstance is not of very great importance; moreover, the use of dynamite is not excluded at all, if frozen, as it will
readily yield by the explosion of a small cartridge containing non-solidified dynamite.
The great superiority of dynamite, above all, consists in its non-liability to become
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moist; this property allows its direct application under water and in bore-holes, while
dualin, like gunpowder, does not bear contact with water.

The objection thus urged against dualin is contradicted by the inventor, who declares it to be insensitive to moisture.
PYROXYLINE, XYLOIDINE, GUN COTTON.

The name pyroxyline is given to the very inflammable and detonating compound produced by the action of concentrated nitric acid upon
cellulose, or substances such as cotton, linen, hemp, paper, and sawdust.
The name xylo'idine was given by Braconnet, in 1833, to the white, pulverulent, and very explosive substance he bad obtained by treating
starch with many times its weight of concentrated nitric acid.
The preparation of gun cotton for mining purposes has been greatly
improved. It is now made into pulp, and then compressed into solid
cylinders, which lmrn harmlessly when ignited in the open air, but explode with intense violence when confined and ignited by a detonating
compound.
In its old form, it was experimented with at the Gould & Curry mine,
in Nevada, with apparently good results. A report of these experiments
8tates that a ti-inch hole, twenty-eight inches deep, in hard and tightlybound rock, charge'd with six inches of cotton and exploded, threw down
as much rock as an ordinary charge of gunpowder, without producing
any smoke.
OLIVER'S POWDER.

A new powder, under the above name, has been manufactured near
Wilkesbarre, Pennsylvania, for some months past, by the Luzerne Powder Company, a corporation organized by some of the principal coal
operators of that region. It is believed that the invention is calculated
to be of great public benefit, by reducing the risk and danger in tbe
manufacture of powder, and by producing, at the same time, a safe and
powerful explosive. General Oliver's patents refer to both the ingredients used and to the machinery employed in the manufacture of the
powder. In composition, the principal difference between this and other
powders is the substitution of peat for charcoal; and this, together with
the method of manufacture, produces an article which, it is claimed, has
invariably shown, in the ~'powder prover," a strength from twenty to
thirty per cent. greater than that of Dupont's, Hazard's, Smith & Rand's,
or any other powder now in use in the coal region. The sporting powder
of the Luzerne Powder Company, as compared with the finest brands of
rifle powder, is stated to give a much higher velocity, and consequently
a greater penetration to the ball ; to foul the gun less; and, like the
blasting powder, to produce less smoke than do the powders now in use.
The machinery used in the manufacture is very simple and iuexpensive,
and only a very small quantity of powder is at any one time in the mill,
and that, while unconfined, is inexplosive. The success attending the
manufacture by the J..~uzerne Powder Company has been sufficient to
induce the company to determine on building a second mill near Hazleton, Pennsylvania.
Another substitute for charcoal, which has been tried with favorable
results in the manufacture of gunpowder, is the mineral known as Grahamite, and occurring in vVest Virginia. Its application for this purpose has been patented by Dr. Van der W eyde, of New York.
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CIILOR.A.1.'E OF POTASII POWDER.

A so-called" safety explosive compound" has been patented in England, by Mr. Percy A. Blake, of Aberdeen Park. The constituents of
this compound are sulphur and chlorate of potash, in the ratio of one of
the former to two of the latter. These substances are kept separately
and dry, and are mixed when required. 'lKle powder burns slowly when
ignited, but explodes under percussion. This explosion is effected by
means of a detonating tube of metal, about an inch long and 372 of an
inch in diameter, partly filled with the compound and with fulminating
mercury, and lastly with powd~r. This powder may be ignited by any
ordinary ignition apparatus.
The first attempts to make powder with chlorate {)f potash, sulphur,
and carbon, were those of Berthollet, in 1788. In 1792, experiments in
its manufacture were made at the works of Essonne under his direction;
out they were stopped by a terrible explosion which destroyed the lives
of the director of the works, his daughter, and four workmen. Berthollet, who was with the director, had a wonderful escape. The explosion was caused by the end of the director's cane striking some of
the powder upon the floor.
It has also been attempted to use various mixtures of the chlorate
with white sugar and prussiate of potash and with charcoal and sulphuret of antimony and starch ; but all these compounds are exceedingly dangerous to manufacture or transport, and i1i does not appear
probable that they can ever come into general use.
For mining purposes a mixture of tan-bark, chlorate of potash and
sulphur bas been made at Plymouth, England. The tan is soaked in a
warm solution of the chlorate, and afterward covered with a film or
layer of powdered sulphur. This preparation is said to burn but slowly
in the open air, but when confined, as in the hole of a boring, it explodes with great energy.
Picrate of potash has also been experimented with, and used for torpedoes, but its preparation has led to some frightful accidents; that at
the Sorbonne, in 1869, killing five persons and wounding many more.
EXPLODING CHARGES BY ELECTRICITY.

Franklin, in 1751, and Priestley, in 1761, suggested the possibility of
applying the electric spark for the ignition of gunpowdet· charges; but
electricity was not practically applied until about thirty years ago, by
the French military engineers, since which its use bas become general.
It was employed to ignite the great blasts that destroyed the Round
Cliff at Dover, and to remove the wreck of the Royal George; and has
been largely used in heavy blasting with powder and nitro-glycerine in
California and for exploding torpedoes under water.
The variety of contrivances is very great. Many exploders have been
devised to act either by heating a piece of thin wire, introduced in thE.
circuit of a battery and placed in the charge, or by the passage of a
spark produced by an electro-magnetic machine or Ritchie coil through
a sensitive explosiy·e compound, thus causing a local explosion sufficient
to ignite the whole charge.
Among those who have given great attention to this subject, Baron
Von Ebner, of the Austrian military engineers, may be specially mentioned, and Mr. Abel, of the British war department, who has devised
one of the best exploders known. A spark generated by revolving
magnets is made to pass through a mixture of subphosphide and sub-
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sulphide of copper and chlorate of potash-materials of bigh conducting po\ver and extremely sensitive to the spark. One of the great
difficulties in the way of making such exploders is the liability of the
materials to be merely thrown aside and not exploded by the passage of
the spark.
.
In the United States inventors have been active in devising different
forms of apparatus for igniting explosives. They all depend upon either
the direct passage of a spark or the heating up of an imperfect conductor, immersed in an explosive mixture. This mixture and the
arrangement of wires are inclosed in a small cartridge of paper or wood,
which can be readily placed in the midst of the powder in the hole to be
exploded. Mr. Stowell patented, in 18<r2, a peculiar form of cartridge
containing the ends of the conducting wires and a strip of platina.
Beardslee, in 1863, patented a very simple mode of making an imperfect conductor between the ends of two wires, by drawing a pencil mark,
of graphite, upon the surface of a piece of dry wood. Mowbray, in
July, 1869, patented an improved electrical fuse for exploding charges
of nitro-glycerine. It consists of a small cartridge of powder, in the
top of which is placed a small quantity of a composition, like that used
by Mr. Ahel, made of sulphide of copper, 9 pal'ts ; subphosphirle of
Jopper, 2 parts; chlorate of potash, 3 parts; the whole intimately mixed.
rhe ends of the wires are immersed in this mixture. It is designed
especially to be inserted in cans of nitro-glycerine, to be exploded in
oil wells.
The dealers in the new explosive compounds, such as nitro-glycerine,
dynamite, and dualin, furnish exploders especially designed for the
smTeral preparations. These various exploders may be fired either by
the voltaic current or by a spark from a. suitable electrical machine, or
the Page coil. An electrical machine has recently been invented and
patented by Mr. H. J. Smith. The following is a description and the
claim:*
The object of this invention is the production of an electrical machine constructed
with especial reference to porta,bility, and to working in all conditions of the atmosphere. It is designed more especially for igniting charges of powder by means of the
electric spark which it evolves.
It is well known that the electrical machine, as commonly constructed of glass, becomes wholly inefficient iu a damp atmosphere, such as prevails in tunnels and mines.
This is due to the fact that glass so very readily condenses moisture upon its surface,
in the form of a continuous film. Vnlcanite, on the contrary, does not so readily condense moisture. Nor does it condense moisture in the form of a film, but rather in the
form of detached drops.
The machine consists of an outer covering or shallow box, containing a frame plate,
a Leyden jar or condenser, a generating plate of vulcanite, and devices for operating
the generating plate and condenser in connection.
The frame plate, the condenser, and the generating plate are placed parallel to each
other, and parallel to the sides of a box about a foot in diameter.
The condenser is connected to the frame plate by four posts, 1, 2, 3, and 4.
The generating plate of vulcanite lies between the condenser and frame plate, and
is revolved on its axis hy means of a handle or crank.
The axis of the generating plate passes tightly through a stuffing box, which may
be made to grasp the axis more or less tightly, by means of a packing screw.
The outer end of the axis has its bearing in a small hole sunk in the outer vulcanized plate of the condenser.
The generating plate of vulcanite revolves between two cushions, the surfaces of
which are coated with an amalgam, as is usual with electrical machines.
The cushions arc provided with flaps, which flaps serve to prevent the electricity
from escaping from the generating plate until the excited portion of its surface arrives
in the neighborhood of the collector~, which are serrated strips of metal, placed one on
each side of the generating plate, and both collectors are attached to and in metallic

* Vide letters patent, No. 93,563, August, 186!>.
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connection with the frame post 4, and by it are brought into connection with the
inner plate or surface of the Leyden jar or condenser.
The two outer plates or surfaces of the condenser arc in metallic connection with the
post 2, and also with the cushions by means of post 3.
The inner pla.to connects with post 1, as well as with post 4.
The condenser is constructed in the following manner :
When the vulcanite is in a plastic state, upon a layer of vulcanite is placed a layer
of tin-foil. Over the layer of tin-foiL there is placed a second layer of plastic vulcanite, and then a second layer of tin-foil. A third layer of plastic vulcanite, a third of
tin-foil, and a fourth of vulcanite, complete the jar or condenser.
The first and third layers of tin-foil form the outer sutfaces of the condenser, the middle layer forming the inner surface.
Care must be taken that the diameter of the tin-foil plates be less tban that of the
layers of plastic rubber, excepting a small projection from each tin-foil plate, intended
to connect with the posts of the frame. The condenser, thus made up, is then submitted to the baking or vulcanizing process, at the end of which it becomes hard and
rigid. Its surfaces will forever remain in a perfectly dry condition.
The posts 1, 2, 3, and 4, arc now screwed into the condenser, posts 1 and 4, as before
stated, connecting with the inner surface, while posts 2 and 3 connect with the outer
surfaces.
To the outer casing are attached two knobs. These knobs are electrodes, or paths
for the discharge of the electricity when they are brought into contact with tho inner
and outer surfaces of the condenser, which is done by turning the handle of the machine backward a little, until the post 1 comes into contact witt a projection from one
knob, and the post 2 comes into contact with the projection from another knob.
There is a stop, which serves to prevent t.h e framework of the machine from revolving by the action of the crank, except through a small arc. The post 1 is limited in its
forward motion by the stop, and in its backward motion by the proj<>ction from the
knob.
The casing is made of vulcan ito. Two forms of casing arc made: one, a box in halves,
which are screwed together, with a packing of soft rubber or other air-tight ma.terial
between them; the other, a box with a cover, having a rubber band pla.ced over a.nd
around tho outer edge.
The operation of the machine is as follows :
By turning the crank the generating plato is revolved between the cushions. The
electricity generated is collected by the collectors, and from them carrie(l by post 4 to
the inner surface of the condenser. The opposite electricity appearing at the rubbers,
is conducted from them by post 3 to the outer surface of the condenser.
By continued turning of the cran~, the condenser may be charged sufficiently to
give a spa.rk of three-eighths or one-half an incl;l in small machines of :five or six inches
in diameter.
The first motion of the crank turns the frame, as well as the generating plate, until
post 1 strikes the stop. 'rurning the crank backwa.rd brings posts 1 and 2 in contact
with tho knobs, when the condenser may be discharged. It is desirable that the condenser be discharged by the posts 1 and 2, rather than by posts 3 and 4, which arc used
for charging, as the tendency to escape during accumulation is thereby a.voided.
J_'he fra.me plate and the generating plate are both made of plastic rubber, aud vulcanized.
The capacity of a Leyden jar or condenser constructed of plastic rubber and metallic
plates, as above directed, may be increased by adding snceessive layers of metal and
vulcauite. Such a condenser will be of use for electrical purposes independently of
the generating apparatus herein described.
The inventor claims:
1. A generating plate and a flat condenser, placed parallel to eac11 other within the
aamo casing, substantially as described.
2. A Leyden jar or condenser constructed of vulcanized rubber and metallic plates,
substautially as described.
3. So arranging the jar or condenser that the forward motion of tho crank, to generate electricity and charge the jar, moves the jar forward through a small arc, whereby
its terminals are moved away from the discharging knobs.
4. The device for discharging the jar by the retrograde motion of the crank bringing the posts 1 and 2 into contact with the projections from knobs V and W.
5. Placing the firing points of the condenser at a distauce from the collecting points,
substantially as described.
6. The stop X, limiting the forward movement of the jar, substantially as described.
7. The combination of a generating plate, a condenser, and a casing, made air-tight,
as described, by packing or a rubber band, together with knobs in the casing, and
their projections, by which the condenser is discharged, substantially as described.

SECTION II-BORING AND EXCAVATING BY
MACHINERY.
CH . A.PTER LXVII.
MACHINES FOR DRILLING ROCKS.

Machines for rock-drilling originated in the United States, where one
was put into practical operation as early as 1838. The attention of
mechanicians and inventors being thus early directed to this great desideratum, a machine that could be: economically and easily substituted for
hand labor, so great· a variety of contrivances and forms have been proposed and experimented with, that their number renders it difficult even
to enumerate them. Our Patent Office and the patent offices of Burope
contain many models of machines ; but most of them are of the class
known as'' drop drills," where the tool cuts by percussion. There are
other forms of machines, fitted with revolving disks or cutters, and
designed to bore out the drift or tunnel to its full size at one operation;
and others, again, in whir.h a number of drills are mounted in a frame,
so as to cut an annular space around a central core of rock, which can
afterward be broken out with powder or otherwise. There is still another
type, in which diamonds are made to do the cutting by pressure and
rotation, without percussion. Hock-drilling machines may therefore be
grouped in two great classes: 1. Those that bore by percussion;
~. Those that bore by constant pressure and rotation.
The drop drills belong to the first class, and will be first considered.
In these machines the drill or bar of iron or steel-either a single rod
or provided with a steel bit or point at the lower end-is raised by means
of a crank, cam, or other mechanism, and then allowed to fall by its
own weight upon the rock to be bored. There are also numerous contrivances to accelerate the speed of the fall and increase the force of the
blow. :Metallic and rubber springs have been used, and, in some cases, the
elasticity of air; bnt in all these modifications but little has been gained
over the form in which gravit.y acts unaided. With springs, the greatest
compression and force is exerted when the drill is at its highest or
furthest from its striking point, and as the drill descends this force
becomes less and less-the reverse of the most desirable condition given
by gravity.
It is desirable to note a few of the more important of these inventions
which have been in use practically during the past thirty years, and
·which, by successive modifications and impro\~ements, have led to the
present very considerable degree of perfection of rock-drilling machines.
As early as 1838, ~fessrs. J. l\f. and John N. Singer experimented with
a large drop drill on section 64: of the Illinois and Michigan Canal,
about thirty miles below Chicago. This machine was patented in May,
1839, and some ten or twelve machines were built for, and used upon,
the canal until the suspension of that work in 1841-'42. They were
also used in the Mount Washington cut, near Hinsdale, for the Western
railroad of Massachusetts. Two machines were built at Lockport, in
1840, and used upon the enlargement of the Erie Canal. l\fodifica-
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tions of these machines are even now in use in various parts of the
country. They are all drop drills, and their operation is restricted to
vertical holes.
The original Singer drill, as applied in Illinois, is considered to have
been the first successful machine for its purpose. It was extensively
copied, and many improvements upon it were claimed from time to time.
The first substantial departure from it was made by J. J. Couch, aided
by Joseph W. Fowle, of Boston, in the year 1848. They constructed a
steam drilling machine, in which the drill-bar passed directly through
the piston of the engine and was alternately caught, drawn back, and
thrown against the rock. It was only used a short time in experimenting, and was finally taken apart and sold at auction. Although
not a success, this machine marks the second phase of the rock-drilling
machines, and was the first attempt that approached success in the direct application of steam-power to rock-drilling.
From the time of this experience the two inventors separated, Mr.
Couch following up the general idea of a hollow-piston drill, while· Mr.
Fowle, discarding the idea of the hollow piston, conceived that success
would be gained by placing the drill directly upon the end of a solid
piston-rod. During a period of five years :Mr. Couch produced anumber of drilling engines, variously constructed, but all upon the hollowpiston plan. Some of these were in a measure successful, but not sufficiently so to insure their general adoption. They required very nice
adjustment and presented practical difficulties; and finally this style of
machines was abandoned.
Mr. Fowle, adhering to his plan of attaching the drill directly to the
piston-rod or cross-head of an engine, experimented and struggled
against many obstacles for several years. He built, in all, some :five
machines, but did not succeed in carrying his plan to perfection, until,
discouraged and disabled by sickness, he suspended his eftorts.
In the year 1861 machine drilling was experimentally begun by Sommeiller, at Mont Cenis, with machines virtually upon the principle of
Fowle's, though different in construction. To M. Sommeiller belongs
the credit of driving such machines with compressed air, a -v-ery important application of this power for all tunnel or mining work, especially
where artificial ventilation is required.
The magnitude of the undertaking to tunnel the Hoosac Mountain,
in Massachusetts, upon the line of the Troy and Greenfield railroad,
prompted the commissioners having it in charge to seek all means of
accelerating the work, and their attention was naturally directed to the
reports of rapid progress by machine drills at Mont Cenis. The report
being favorable as to the results, while the machine of Sommeiller was
not regarded as specially adapted to the work on the Hoosac Tunnel, it
was decided to devise and perfect a drill for the purpose. As a first
~tep, Couch's patent of the hollow piston-rod 'vas purchased for New
England, and scientific mechanics were employed to work upon it. One .
of these machines, constructed by Mr. Hanson, is known as the
HANSON MACHINE DRILL,

which promised some success, but on trial proved a failure. It had a
cylinder and valve-motion, similar to those of a steam-engine. The
piston was hollow, wi.1 h the drill-bar, of any required length, passing
through it and mon d by the piston, by means of four wedges or cams
at each end. These cams were pressed upon the drill-bar by means of
sliding collars, forced upon them by a complex arrangement of mechan-
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ism, acting alternately upon one and the other, for the purpose of
catching and throwing the drill·bar. The rotation of the bar was
effected by meam; of a ratchet, worked by a spiral groove in the shield
of the machine. There were 120 pieces in this machine, and it weighed
590 pounds. It did not work well horizontally. The main difficulty
was with the cams and collars for seizing the drill-bar.
A second machine, called the
BROOKS, BURLEIGH,. AND GATES MACHINE,

made under the direction of the commissioners at Fitchburg, was put
upon the works and used for several months. This machine also had a
hollow piston, the drill-bar or holder being a screw, passing through
the piston aud moving with it. 'rhe feed was given by means of a nut
on the end of the piston-rod, held by means of a cap or union nut, the
latter being screwed ou to the coupling, and the coupling-nut screwed
to the piston-rod. The feed nut turns in the uuiou nut, and protruues
from it. A ratchet, mo\ing with the piston, works upon this feed nut,
and is governed in its action upon the nut by a spiral groove in a shielu
attacheu by screws to the cylinder. On the ratchet band there is a
pawl, with two springs, one under the other; one serves to hold the
pawl in gear, the other to hold it out of gear. As the piston descenus, the outer spring comes in contact with a trip on the shield, and
is lifteu up, ;tllowing the under Spring to throw the pawl into the
ratchet; and as the piston returns, the outer spring turns the nut
round, and thus feeds the screw, or the drill-bar, forwaru. .At the end
of the back stroke, the pawl strikes another trip on the shield and is
thrown out of gear, and is held so by the outer spring, made with a
catch. The rotary motion of the drill-l..>ar is given by a ratchet on the
coupling-nut, covered by a ratchet band, the arm of which moves in a
spiral groove in the shield, similar to the other. The crosshead is held
between two check-nuts, on the coupling-nut. It carries a bar, governing a valve which opens the port when the piston and drill-bar move
back, and shuts it when they move forward; the air is always pressing
during the backward stroke. The area of the back of the piston being
greater than the front, the forward pressure preponderates and carries
the piston forward, anu when cut off the backward pressure returns
the piston.
The piston-bead of this machine bas a diameter of 4f inches and the
diameter of the piston-rod is 4 inches at the large end anu 2!- at the
small end. There are, therefore, 12.87 square inches of area on the back,
upon which the compressed air acts to drive the drill forward against
the rock, and 4.23 inches area on the forward end upon which the air
acts to throw the drill back out of the hole. As the pressure was not
removed from the front of the piston the motion forward was due to the
difference of area between the lJack and fi·ont of the piston, viz: 12.87
- 4.23 = 8.G4 square inches.
This machine was automatic, and it generally continued to work until
some part gave way. No part of it was found to be strong enough to
withstand the shocks for any considerable portion of time. The union
nut was its weakest point; and the breaking of this nut generally
destro,Yed the part of the piston to which it was attached. The springs
of the feed ratchet-band were also almost continually breaking.
This machine had 80 pieces; of these 23 were screws, 15 pins, and
7 pieces of east iron. It weighed 240 pounds, made about 200 strokes
per minute, and cost about $4:00. Its longest ruu, without breaking,
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wa,g :five days. To run for two days without breaking some part of the
machine was considered fortunate. More than one breakage a day was
the average.
The experience with these machines at the Hoosac tunnel was discouraging. About forty machines were used there, and of these eight
or ten were originally vertical, and intended for use in sinking the central
shaft. Owing to the many breakages it was difficult to keep up a supply,
and the progress of th6 work diminished in proportion to the giving out
machines. It was the opinion of the engineer that if a constant supply
of machines could have been furnished the progress would have been
much greater than that attainable by hand labor. The average ''life"
of one of these machines was about eighty hours, and it is said by those
familiar with the operations at the tunnel at that time, that soon after
starting them at work the tunnel seemed to be a highway, along which
a crowd of people was continually passing, each person carrying a portion of a drilling machine, or tools and materials for repairs.
This unsatisfactory experience led to the gradual abandonment of
the Brooks, Burleigh, and Gates machine, and the substitution for it of
a new and simpler machine, made by J\;Ir. Charles Burleigh.
THE llURLEIGH ROCK DRILL.

Abandoning the idea of constructing a machine upon the Couch or
hollow piston principle, Mr. Burleigh purchased the Fo~e patent, and
commenced the construction of machines with solid pistons, arranging
the details of construction so that the parts should be few in number,
and strong enough to bear the great shocks of working. In this he
claims to have been successful; and it is stated that sixteen out of the
twenty machines furnished for use at the east end of the tunnel were
Rtill in operation at the close of the summer of 1869, some of them having been in use since No-vember, 1866.
According to a report made by a joint committee of the Massachusetts
legislature, the construction of this drilling machine, in 1867, was substantially as follows: It has a solid (so-called) cast-steel piston, to one
end of which the drill or bit is attached, while the other end within the
cylinder, by means of suitable mechanism, operates the , valves. The
piston-head has a diameter of 4.25 inches; the piston at the large end
3 inches, and at the small end, 2. 75 inches. The number of inches of
air area is thus 8.20 when the drill is thrown out upon the rock, and
7.07 when returning. On the back end of the piston is a section of a
ball used as a cam, which works the valve and the feed motion. The
movement of the piston brings the ball into contact with these cams, and,
by rocking them back and forth, opens and closes the valve. The cylinder is supported upon parallel ways or a bed-plate, upon which it slides
up and down as mmred by the feed-screw. This feed-screw passes
through a gallows frame, attached to the upper end of the ways, and
the lower end of the screw, passing through a feed-nut, enters the cylinder. The eud of the piston is drilled out, so that the feed-screw is not
struck during the oscillations. The feed-nut is secured between two
collars, so that it turns easily, and its outer edge is cut into a ratchet,
into which works a pawl, operated by the piston, turning the nut upon
the fixed feed-screw, and moving the cylinder, drill, &c., forward. This
machine weighed 372 pounds, including the ways or bed-piece; without
the ways the weight was 212 pounds. It comprised eighty pieces, and
had the same number of screws and pins as the Gates, Brooks, and
Burleigh machine. Its number of strokes was 300 a minute. They
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stood the work much better than the former machines, and their average "life" in the tunnel without repairs was about five days. One
worked for fourteen days without repairs.
The external appearance of the Burleigh
drilling-machine as now
made is shown by the
figure. It is simpler and
stronger than the machine of 1866. It has 27
pieces less than that machine. Five sizes are
made, drilling from iinch to 5~- inch holes, and
feeding from
thirty
inches to eighty-four
inches without change of
drill-points. Thepistonbar, to which the drillpoint is directly attached, is made of solid
cast-steel. The machine
is so constructed that
the piston-baris the only
part of the machine
which receives the shock
resulting from the blow
upon the rock. With a
pressure of 50 pounds to
the square inch, the drill
strikes from 250 to 300
blows per minute. It
weighs from 150 to 1,000
pounds, according to
size, and can be operated
either by steam or by
compressed air. The size
recommended for general mining is the tun.
nel-size, weighing about
Burleigh Drilling-machine.
400 pounds, drilling 1-! to 2!-inch holes, and feeding 36 inches without
change of drill-points. It will drill from 2 to 6 inches a minute., according to the hardness of the rock.
Besides being in operation at the Hoosac Tunnel, these machines are
or have been in successful working operation in New York, Chicago,
Jersey City, Hell Gate, Scranton, Lake Superior, Colorado, Nova Scotla,
Union Pacific railroad, Boston and Hartford railroad, &c., and 1n
deepening the beds of the Illinois and 1\Iichigan Canals at the Des
~foines Hapids.
In Colorado, Mr. Burleigh is running a tunnel to intersect several
lodes at a considerable depth. It is found advantageous to make this
tunnel larger. than is usual, in order to have room for the machines and
two tracks. It is, therefore, cut eight feet high and nine feet wide. A
double track is laid with iron rails as the work advances. Two inside
shifts of men, four in each, are worked regularly; and with the drilling
machines the progress in a hard crystalline rock has been, of late, as
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great as 60 feet per month. In one week, 15 feet of advance was made,
and at a cost per foot of $37 50, including all expenses. The tunnel has
now penetrated 415 feet in the solid rock, and the average rate of
progress for some months before the machines were carried to their
present degree of perfection was 40 feet per month, which was at least
four ,times as great as could be accomplished by hand labor. The
expenses of running a tunnel in Colorado, near Georgetown, are much
greater than at the East. Miners' wages are $4 per day; blacksmiths',
$6; powder, $8 per keg; wood from $5 to $6 per cord, and all supplies
are costly. The cost of driving the tunnel up to March, 1870, had been
$62 per running foot; which is much less than it would have cost by
hand labor alone.
The Baltimore Tunnel, in the vicinity, is being driven with three
shifts, of three men in each, at a rate of 50 feet per month. Another
tunnel, worked by hand labor alone, is advancing only 8 feet per month.
Mr. Burleigh thinks that he can drive the large sized tunnel more rapidly
and cheaply than one of the ordinary dimensions.
At Hallett's Point, near New York, these drills have been advantageously used; and it is believed that they accomplish from three to four
times as much as can be done by hand for the same cost, and in much
less time.
At the Hoosac Tunnel, (January, 1870,) the Burleigh drills are used
in driving the ''headings" only at both ends of the tunnel-nine machines at the eastern end and eight at the western end. The heading
or advanced opening is 8 feet high and 24 feet in width; and in the
eastern end is made on the floor, and in the western end, next the roof.
The enlargement is at present carried forward entirely by manual labor;
but arrangements are making for the use of the machine drills for the
enlargement of the eastern end. The rock is a compact mica slate, in
which, at the .western end, veins of quartz, sometimes many feet in
thickness, are of frequent occurrence. In the eastern end, however,
the mica slate is comparatively fi'ee from these veins or bands, and the
rate of progress there is much greater.
In the western end eight drills are k~pt constantly at work. Four
drills are mounted upon a carriage, which, with its load of drills, tools,
&c., weighs~ by estimate, about .five tons. There are two carriages,
which are brought into position upon parallel railways, laid as the work
progresses. 1.'he holes are commenced with 2-iuch drills, and finished
with 1!-inch drills, or drills which cut holes of those diameters. The
average depth of the holes is about 50 inches. At the western end,
where the quartz veins are so frequent and bard1 the working of the
drills is so constantl:v interrupted b,y stoppages that it would require
very extended observation of one machine to determine the work it is
capable of performing. One of the machine"~S, in the presence of my
brother, drilled about twelve inches in ten minutes, making, as nearly
as he could esti111ate, something over 2(J0 strokes per minute. The
rock consisted largely of quartz. In boring a hole 5 feet in depth in
such rock, the drills are often changed as many as ten times. According to Mr. Roscoe, manager ·of the western end of the tunnel, one of
the new drills had drilled a hole 5 feet in depth in quartz rock, such as
frequen1ly occurs there, in 25 minutes. At the eastern end, where the
rock is mica slate without the heavy quartz veins, a hole of equal depth
is often drilled in from 10 to 12 minutes. According to Mr. Shanley,
from 800 to 900 inches are drilled in the western heading during every
shift of eight hours; and the daily progress of the tunnel is about 4
feet. In the eastern end, however, with nine drills, from 1,600 to 1,800
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inches are drilled every shift, and the daily rate of progress is about 6
feet. Blasting is done twice in every shift.
It is the opinion of the superintendent that in the eastern end the
cost of drilling by the Burleigh drill is to the cost of drilling by hand,
as 4~ to 7. In the western end, however~ it is believed that the machine
drilling, owing to the numerous stoppages, is as expensive as it would
be by hand.
Each drill requires the constant attendance of two men. In bard
rock it is found necessary to feed the drill by hand instead of employing
the automatic arrangement provided for that purpose. Hence, at the
western end, where the rock is so highly quartzose, the feeding is done
entirely by hand ; but in the eastern end, where the rock is less hard
and of more uniform character, the feed is automatic.
At both ends the wear and tear on the machine drills is necessarilv
great; but in the western end particularly so-so great, in fact, that ou
an average two drills are in the shop for repairs to one at work in the
"heading." But this end bad not been fully supplied with the new
Burleigh drills.
As before stated, these drills may be operated by either compressed
air or by steam. For all underground operations the former is used.
At the western end of the Hoosac Tunnel four of Burleigh's air-r-ompressers are used for the compression of air to work the drills.
'fhe compression is rapidly effected by pumps, worked by a
steam engine.
The reservoir at that place
consists of two C\lindrical vessels of boiler iron, 25 feet long
and 5 feet in diameter, in which
the compression is carried to
from 50 to 60 pounds to the
jnch, or three and one-third to
four atmospheres. The air is
conveyed in iron pipes 8 inches
in interior diameter.
COMPRESSED AIR .AS .A l\fOTOR
IN MINING.

The annexed figure shows
the form of the new machines
used by thl3 Burleigh Drill
Company for compressing the
air by which the drills are
worked in the end of a tunnel,
or for ot.b er purposes whr.re
compressed air can be used to
advantage.
It is obvious that for underground operations, in deep
shafts, and in tunnels, steam
cannot be used as a motor.
Aside from the difficultv of
conveying it great distances in
pipes without great loss by con-

Burleigh Air-compressor.
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densation, its discharge in the confined galleries of a mine would render working impossible. Compressed air, on the other hand, when
conveyed from the exterior to the interior of a mine, and discharged
there, gives a constant supply of fresh, pure air, promoting the health
and comfort of the miners.
The compressors now used with great success, consist of a steam-engine connecting by means of a crank shaft with two single air pumps,
arranged as seen in the figure. It is very compactly and strongly
built, and, by a nice adjustment of the cranks, the greatest power of the
engine is applied at the point of greatest resistance. These compressors
are made of three sizes, rated as Nos. 1, 2, and 3, and with the following dimensions :
Dimensions of air compressors.
Number One.

Number Two.

Steam cylinder ...... _.. _. ___ . ___ .. _ 6t-inch diameter _. _
15-inch stroke _____ _
Air cylinders, each .. _... ____ . _____ . lOt-inch dia:meter __ _
10-inch stroke __ . __ _
Size of base ___ - - - - -- - - - --- - - - -- _- __ 45 X 35 inches ____ _
7 feet 5t inches ____ _
3,800 pounds __ . ____ _
Cuhic feet of free air compressed
per minute at 90 revolutions._____ 90.Ht cubic feet. ___ ..
Size of discharge pipe ... __ .. _. . ____ 2 inches.-_-_ ________

~-v~r;;~~e-~~~~~~~:: ~:::::::::::: ~::::

Number Three.

9-inch diameter _.. .
18-inch stroke _____ _
12-inch diameter _.. _
15-inch stroke. _____ _
45 X 56! inches ____ .
9 feet 3t inches ..... _
7,600 pounds--------

10!-inch diameter.
18-inch stroke.
141-inch diameter.
15-inch stroke.
48 X 64t inches.
9 feet 3i inches.
11,000 pounds.

176.70 cubic feet .... _ 266.97 cubic feet.
2j- inches . _________ ._ 3 inches.

The air, when compressed, is taken into a tank, or air-chamber, and
thence carried to any desired point in pipes, in the same manner that
steam iR carried. Connection between the permanent pipes and the
rock drills upon the carriages is made by flexible rubber pipe, which is
uncoupled when the carriage is run back for a blast.
The constructors of these compressors claim that, with eighty pounds
of steam, they have compressed air to an equal degree, so as to produce
an equilibrium between the condensed air in the receiver and the
steam in the boiler.
In regard to the economy of transmission of power to a distance by
means of compressed air, the practical results at the Hoosac Tunnel are
extremely favorable, and show, as already mentioned, but a slight difference of pressure-about two pounds-between the two extremes of a
pipe 7,150 feet long and eight inches in diameter. The following table
shows the result of some experiments made while from five to nine drills
were in operation :
Results of experiments upon the loss of p1·essnre by the flow of ai1· in an 8-inch pipq.
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These results are in accord with those obtained by the engineers at
Mt. Oenis, where, at the date of the report of progress of the work in
the year 1863, the air was conveyed a distance of nearly 2,000 metres,
and worked nine drilling machines with a force of. two and a half horsepower each. The tube, like that at the Hoosac, was nearly eight inches
in diameter. The air was compressed to six atmospheres, and its T"elocity in the tube was about three feet per second. The transmission under
these conditions was not attended by any sensible loss, and the pressure .
was the same when the drills were all in operation as when they were
at rest.
A. series of experiments were made at Coscia by order of the Italian
government in 185'7, upon the resistance of tubes to the flow of air
through them, and the following conclusions were deduced:
1. The resistance is directly as the length of the tube. ·
2. It is directly as the square of the velocity of the flow.
3. It is inversely as the diameter of the tube.
The whole subject of the transmission of power by compressed mr IS
most thoroughly and ably discussed by Professor F. A. P. Barnard, in
his report upon the Paris Exposition* of 1867, to which reference is
made for further details upon this most important subject.
The compression of the air at the eastern end of the Hoosac Tunnel is
effected by water-power. Four 24-horse turbines operate 16 air-pumps,
each of 13~-inch bore and 20-inch stroke; but these are not all used totogether.
The use of the machine drill in sinking the central shaft, now down
over 800 feet, has been discontinued.
Directions for running the Bm·leigh clrills.-Before attempting to start a drill the parts
should be thoroughly oiled by introducing oil through the plug marked " oil," and also
behind the "feed lever," beneath the "momentum piece," between rotating ratchet
and friction ring, and between rotating ratchet and inside sleeve.
In setting the drill carriage preparatory to urilling, the rear part of the same shoultl
be raised three to four inches ahove a level by turning down the back jack-scrt~ws.
The machine is now ready to receive the drill point. This is done as follows: Raisfl
the piston sufficiently to admit of the drill point entering the chuck. In uoing this be
careful to observe that the "momentum piece" is knocked back so as to clear the ball
on the end of piston which moves the" momentum piece" and valve. Now let the
piston drop down on the drill point and firmly secure the same by tightening the bolts
in the chuck. Now feed down the cylinder by the crank on feed-screw, until the drill
point touches the rock, and then feed it clown three-quarters of an inch more if a "Tunnel pattern," or one inch if a" New York pattern," so that the piston will not striko
the lower cylinder beau when the drill is at work.
The drill is now ready for work. Let on steam, and if it does not at once start, knock
the" momentum piece" (with a mallet or stick of wood at the knob upon the same)
forward and back. If the piston raises and strikes one blow and stops, the valve
gland must be tightened a little to prevent the valve from falling back over the port
and cutting off the steam. Now strike the "momentum piece" as before, and the drill
will start, unless the valve gland has been tightened so much as to prevent the full
throw of the valve. (Experience will guide in this matter.) Again, if the cylinder is
fed down nwre than three-quarters of an inch, as above described, it will not start, in
which case turn back the feed-screw a little.
Having once started, if the drill rotates more than one tooth at a time, the lower
"stuffer" should be screwed up sufficiently to increase tile friction on the piston rod
to reduce the rotation. In case the drill will not rotate, scre'v np the set-screw in the
friction pad, which will cause rotation. Observe that the spring over the rotating·
pawl is of sufficient strength to cause the pawl to throw into the notch, as the clrilll'Otates. The same care should be used with the spring over '; qualifier," for if too weak,
or from any cause broken, the drill will feed itself down, cutting off the stroke, and in
consequence stop.
By carefully following the above directions, the successful working of the drill is secured. Great care should be taken to prevent the piston from striking the lov;-er cylinder head. This occurs if for any cause it does not feed fast enough, which will be
If
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the case if the spring over feed lever is not of sufficient strength, or a soft place in the
rock is reached, or if the drill strikes through into a seam or cavity. This will be immediately detected by the difference in sound of the blows, and when it occurs the steam
should be at once shut off, or the drill rapidly fed down by the crank on end of feedscrew.
To change drill points.-Having drilled the length of the first drill point, if a greater
depth is desireu, the drill points will be changed by following these directions: Loosen
the bolts in the chuck, allowing the drill point to drop out. Bring the frame or carriage to a level by tnrning the back jack-screws, which will allow the passage of the
longer drill down past the cylinder; raise the piston as before described, until the drill
enters the chuck-then raise the rear of carriage to its former position-secure the drill
and proceed as before.
Sharpening the drill points.-In sharpening the drills, care should be taken to form the
points in the shape of a letter X, and not square like a
On the two-inch (tunnel or
mining bit) there should be a difference of at least i inch between the lips of same. On
the three-inch or New York pattern there should bet inch.
If these directions are not followed the hole will be five-sided and cause the drill
to bind.
In drilling, water should be occasionally fed into the hole to keep the point cool and
wash out the debris. In case the drill binds from running off or any cause, the bolts
in the clamp which holds the drill should be loosened to relieve the same.
The above directions for running a drill apply more particularly to vertical drilling,
bnt are generally applicable to various kinds of drilling.
To take the rnachine apart.-Take out the bolts in the lower cylinder head; all the setscrews on the side of cylinder, feed-lever, momentum piece, rotating pawl, and friction
pad; then pull the piston down with a jerk and it will start the inside sleeve. By continuing this operation the inside works can be removed. In putting the drill together,
when the inside works are put in observe that the upper end of inside sleeve is flush
\vith the lower end of rotating pawl, and that the back ring is opposite to the back
set-screw. Turn the set-screws uown firmly and replace the other parts ns before.

+·

SOMMEILLER'S ROCK-DRILLING MACHINES.

The following notice of rock-drilling by machinery at Mont Oeni8 is
compiled from the report by l\fessrs. Geyler and d'.A.ligny. It is generally known that these machines are worked by compressed air :
On the Italian side of the Alps, at Barclonneche, (the Piedmont entrance,) the air compressors are a kind of hydraulic ram, the valves of
which are arranged in such a way that, at each lift of the valve admitting water, a certain quantity of air, at a pressure of five atmospheres,
is forced into a reservoir 10 metres long and 17 cubic metres capacity.
The air compressors at Modane (north side) are composed of a horizontal cylinder full of water, in which a piston works, and of two vertical cylinders receiving the air, and provided with Yalves in their upper
part. By the motion of the piston a quantity of air, equal to that of
water displaced by the movement, is introduced and expelled at each
stroke. The air is conducted to the boring machine by cast-iron pipes
of Om.20. It has been ascertained that the loss due to friction is about
one-tenth of an atmosphere.
The boring machines of Mr. Sommeiller are essentially composed of
a cylinder in which the compressed air works. The piston rod traverses
the heads of this cylinder, and' carrieR on one side a screw which commands the distributer. A machine similar to a steam-engine eommauds
the slide valve of this distributer. This arrangement was adopted inasmuch as the stroke of the piston woich carries the drill varies with the
hardness of the rock and the position of the drill in the hole~ an<l no
reliance could be placed upon the introduction of the compressed air by
meanl'! of the percussion alone.
The whole apparatus ·weighs 200 kilogrammes. It rests upon a f1~ame
open in the center; the sides are Om.03 wide by Om.05 high, and Om.09
apart; their length is 2m. 70. They are cut upon their inside faces with

THE MECHANICAL APPLIANCES OF MINING.

513

a screw thread, in which a screw moves, and the edge of their lower
faces is cut with rack teeth, in which a pawl works.
The cylinder of the distributing machine is Om.06 in diameter. The
stroke of the piston is Om.IO. It is furnished with a connecting rod and
a crank, anil by means of gearing gives a rotary movement to a square
stem, upon which is fixed, first, a pawl, which advances tooth by tooth
a ratchet wheel provided with sixteen teeth, and fixed invariably on the
prolongation of the piston rod in such manner that, after sixteen blows
of the drill, the ratchet, the piston, and the drill have made a complete
revolution; second, a plate furnished with a cam which moves the slide
rod, and if we suppose that the slide valve, pushed by this cam, advances and stops the aperture for admission, the air which acts escapes
through the opening which communicates with the atmosphere by the
hollow passage in the slide valve, and the piston is carried to its original position by the constant pressure which is exerted on its front face.
At this instance the valve, abandoned by the cam, is pushed back suddenly to its initial position, by the difference of pressure which is exerted
upon the two faces, and thus opens the inlet port.
The diameter of the piston of the boring machine is Om.06; its stroke,
Om.20; and it gives 200 blows per minute. This machine is single-acting. The compressed air enters by the opening in constant communication by the conduit with the front part of the cylinder; when the
piston is at the end of the stroke, the slide opens the inlet port, and
the piston only advances in consequence of the difference of the pressure of air on its back face fitted with a slender rod, and on its internal face, of which the area is reduced by the large shaft of the tool-carrjer. The impulsive force upon the piston is, for some of these machines.
95 kilogrammes, and for others, 150 kilogrammes.
vVe have before explained how the drill is made to rotate. It remains
to show how it is made to advance, and how it can be rapidly taken out
in case of need. If the screw, constantly geared into its nut formed by
the internal filleted faces of the beds, were :fixed permanently upon the
shaft, it would follow that in each rotation of the drill it would advance
the cylinder by a length equal to the pitch of the thread; but it should,
on the contrary, only advance at the same speed that the drill enters
the rock ; therefore the screw works loosely upon the shaft, and only
turns when a clutch box catches it, this clutch being continually pushed
by the action of a spiral spring, which is retained by a rod connected
with the clutch, and carrying at its front extremity!. A fork, the teeth of which rest against those of the rack on the
lowm-- part of the bed plate.
2. A prolongation terminated by a semicircular appendage.
If we now suppose that the piston is reaching the end of its stroke,
with the drill scarcely touching the bottom of the bole, a tappet fixed
upon the shaft of the tool-carrier strikes the above-mentioned appendage, forces it to drop, and detaches the tooth from the rack. Then the
clutch box, impelled by the spring, catches and turns the screw, and the
stdking cylinder adYanees till the fork is caught by the following tooth
of the rack, and thus disengages the clutch.
It may be conceded that 1\ir. Sommeiller has constructed an ingenious machine which fulfills the following conditions :
1. It strikes hard and rapid blows upon the rock.
2. It transmits a self-acting rotary motion to the drill, required to
prevent it from becoming fixed in the hole.
3. It imparts also a progressive, self-acting, and regular advance to
the drill as the hole deepens in working.
H. Ex. Doc. 207--33
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4. And lastly, it can be rapidly drawn back to change the tools.
The tool i a drill, with the cutting-edge in the form of a Z. It makes
a hole of 0 8 .09 and Om.04 in diameter ; but in the first case it is furnished for Om.20 behind its head, with a bulge which trims or reams the
holes to full size. The stroke of the machine is but Om.80, but it can
make a hole to a depth of Om.90, by reason of the length of the drills,
which vary from Om.50 to 2m.
The apparatus placed before the breast of the gallery to be attacked
carries 8 drills, which cover a section 4 metres wide by 3 metres high,
equal to an area of 12 square metres. Eighty holes are bored, 6 of Om.09
and 74 of Om.04 diameter, and Om.90 deep. The daily work has varied
evidently according to the hardness of the rock. In March, 1863, it
was 1m.10 in twenty-four hours; in April, 1m.40, and in some parts of the
strata even 2m.50; but when the bank of quartz was met, which was 308
metres thick, the advance was hardly Om.50 per day.
During the month of March, 1863, it was shown that each explosion
of Om. 70 to Om.80 required six hours for boring the holes, and four hours
for the miners carrying away the rubbish.
The staff employed for the boring of the holes during twenty-four hours
was as follows :
Men.

Two shifts.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Miners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Laborers for taking away the debris. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Superintendents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

16

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
The compressors required......................................

28

Total ........................... " . . . . . . . . . . . . . . . . . . . . . .

37

2
8
2
9

In 1863 for 8 machines working there were 60 in the shop. In 1867
when the work was carried on both from the French and Italian sides
the number of machines working was 16, and of those in the shop for
repairs 200.
In 1863, for repairing 8 perforators working in a coarse sandstone, (gres
agrosgrains,) the staff attached to the workshops consisted of 24 men.
In 1867 the number was much greater, but exact information could
not be obtained. The work had, however, been offered to a company
at 6,000 francs per running metre, the company taking all the apparatus
and agreeing to repair the tools and clear away the debris. This was
refused, although the price was equal to 500 francs per cubic metre.
The enormous shocks which the machine was subjected to obliged them
to change the iron beds for Krupp steel ones; the springs often broke,
and the drills did not advance Om.20 or Om.30 without requiring repairs.
DORING'S DRILLING MACHINE.

Mr. Doring, of Ruhrort, in Westphalia, has constructed a drilling
machine that has been used to great advantage in the zinc mines of the
Vieille 1\!Iontagne Company at Moresnet, near Aix-la-Ohapelle. The director of these mines stated in 1867 that 11 of these machines, two of
them of a recent construction, had been in actual use there, and that
in one of the levels, where the rock was a very hard quartzose dolomite,
they had made an advance of 3 metres in 14 days, where by hand driving
1~ metres only could be achieved. Sometimes the machine could advance
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4 metres in that time, and with only 2 men instead of 6. .A six horse·
power engine is required to work 2 machines; the air is compressed to
1-2- atmospheres. For one working machine it requires 2 in reserve.
The speed per minute is om.03, including replacing th~. drills. Each
drill will not bore more than om.20 to om.30 without being replaced. Its
speed of advance at Vieille Montagne over ordinary borers may be con·
sidered to have been treble in hard rock, but only double in soft rock.
This apparatus of Doring weighs 45 kilogrammes, and constitutes the
borer, properly so called. It is erected upon a special carriage, which
allows any direction to be given to the drill that is desired. The
pressure of the air varies from ! of a.n atmosphere to 1-2-. This maehine
is composed of a cylinder om.400 in diameter, and Om.300 long. In this
cylinder a piston moves, to which is fixed the stem of the drill. The
compressed air is distributed by means of a slide valve, and, after acting
freely, escapes into the air. Two ratchet wheels, furnished with dogs,
are placed at the back of the cylinder, and are put in action by the
prolonged rod of the piston by means of a fork which commands the
dogs. One of the ratchet wheels serves to give to the drill a rotary
movement on its axis; the other ratchet, which is nearest to the cylinder, by means of a toothed wheel advances the tool upon the support.
The arrangement is such that the drill advances only when the piston
has run its stroke. .A jet of water is constantly thrown into the hole
for the removal of the debris. The drill most used is pointed in the
form of the letter Z; and it is found that when worked in the machine ·
it does not blunt as rapidly as when worked by band.
Mr. Doring has put his macllines into operation in a very deep mine-the Tincroft, in Cornwall-where the rock is the hardest in that country,
and one is to be introduced at the Dolcoath mine. It is represented.
as making good headway in the hard rock of the Tincroft.
BERGSTROM'S DRILLING MACHINE.

Bergstrom's drilling machine originated in Sweden, and has been in1
use there at the Persberg mine. .A machine exhibited at Paris in 1867
was said to have worked for 700 days under ground, and to. have borc·a
in the aggregate 1,000 metres. Upon hard granite, in trials with the
drill, it bored 2 metres in 1 hour. The drill is impellecl by compressed
air, in a cylinder similar to that of Doring's machine, but without an
automatic advance movement. It gives from 300 to 40.0 blows p.er minute, and the diameter of the drills varies from om.Ol8 , to om..025. The
weight of the whole apparatus is only 120 pounds, and it is supported
upon a steel bar, which must be fixed in a direction paral1el to that of
the intended bore-hole. The cylinder is made to travel along this bar.
It may here be mentioned that in 1856 Karl Schnmann ~ of Freiberg,
Saxony, constructed a boring machine, to which those above described
and the drill of General Haupt are similar in some respects.
HAUPT'S DRILL.

This percussion borer differs essentially in. its-. construction from ,those
described. It works by means of steam. The drill passes down a hol:
low piston rod, to which it is fixed by the extremity which is before the
workman. The reciprocating movement is communicated directly
to the drill, and by a special arrangement of the slide valve the
introduction of the steam into the cylinder is a~oided until the piston
bas arrived at the end of its forward stroke.
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The force of the blow of the drill upon the rock depends on the
pressure of the steam upon the piston. It will be observed, besides,
that the useful effect of the drill depends much more upon the section
of the piston and the pressure of t4e steam, than on the length of the
stroke of the piston, and that the consumption is proportioned to this
last dimension. The length of the stroke of the piston is om.102, and the
number of blows per minute is 375.
The movement of rotation is given to the drill in the following way:
The box in which the shaft of the drill is held, and which turns with it,
carries a ratchet wheel on one part of its circumference, and around
this wheel is a ring furnished with a pawl, which catches in the teeth of
the ratchet wheel. This ring also carries a projecting tappet, which
passes in an inclined groove left in the outer envelope of sheet iron
which surrounds the steam cylinder. The tappet participates in the
movement of the piston and drill, and by sliding in the inclined groove
turns a screw with which it is combined, and by means of the pawl
gives the ratchet wheel and the drill a rotary motion.
This arrangement would be insufficient alone, since the tappet moving in both directions in the groove destroys, to a certain extent, during
the forward stroke, the useful effect produced during the back stroke.
To obviate this imperfection, and to maintain the rotation transmitted
to the drill, there is a second ratchet wheel placed at the front end of
the box that carries the drill. A steel spindle placed in a recess formed
by the cylinder jacket locks into the teeth of this second ratchet wheel,
so that the movement of rotation only takes place one way. The first
ratchet wheel allows the transmission of the rotating movement to the
tool; the second forces this movement to be always effected one way.
Mr. Haupt has contrived a special arrangement which causes the
drill to always strike upon the rock with the same force, and to vary its
advance according to the hardness of the rock. If the drill is put into
the drill-carrier in such manner that at any given time the motion of
this latter can be suddenly arrested while the tool itself continues to
move, it is clear that each stoppage of the tool-carrier will be followed
by an advance of the tool; but as this stoppage would diminish the
force of the blow upon the bottom of the hole, it is only allowed to take
place at intervals.
'Mr. Haupt estimates that three horse-power is r~quired for each
borer, and that the rate of progress in rocks of ordinary hardness is
0~.05 _per minute.
BEAUMONT AND LOCOCK'S DRILLING. ENGINE.

Tliis machine is worked by compressed air; its object is to pierce a
gallery of two metres diameter entirely by the machine, aided by powder
for disengaging the core of rock which is left in the middle of the annular trench cut by the drills.
This machine is composed of a cast-iron plate which carries on its
circumference thirty-six drills made of cast steel, and in its center a
S!imilar.drill. ~he diameter of the plate is about two metres, and is
the same as that of the gallery to be driven. It is fixed on a hollow
iron shaft, about two-thirds of its length being a piston, which moves
in a cylinder.
The stroke .of ,the piston is about om.so. A slide valve introduces
the air ,(compressed to two atmospheres) to each face of the piston, and
gives it an alternate movement of 250 blows per minute. A worm,
worked by a special .mechanism, turns the axle with the drills by means
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of ·a screw wheel combined with the axle. The carriage on which the
piston shaft is mounted receives a forward motion by a special arrangement. The water which is thrown into the groove formed by the
drills enters the interior of the shaft, and by pipes branched upon this
axle is conducted to the circumference of the plate.
This is evidently one of those machines that cannot long withstand
the extreme violence of the impact essential to rapid drilHng. If it is
almost impossible to construct a machine with one drill that will work
long enough without repairs to make it an economical success compared
with hand labor, how much can we expect from an engine armed with
thirty-seven drills, all rigidly attached to one piston ~
:FORD'S DRILLING MACHINE.

A _power-drilling machine has been constructed and put into operation in one of the mines at Sandhurst, Australia, and is said to effect a
very considerable saving over the ordinary proce8S of drilling by hand.
Mr. Joseph Millin, the manager of the Hustler's Reef Company, states
that drilling in ground that would cost forty shillings per foot with
hand labor can be wrought with the machine for thirty shillings; or, if
with hand labor at sixty or eighty shillings, with the machine for forty
shillings. The harder the ground the greater the saving. The machine
appears, from the description given, to be similar in construction to the
Burleigh drill. The constructor, Mr. R. G. ]"'ord, of Sandhurst, describes the drill as follows:
In Ford's rock-boring machine the motion of the rock-boring tool is reci})rocating,
and the motive power is compressed air or steam, at a pressure of sixty pounds per
square inch, acting on a piston in a cylinder. It presses constantly on a small annubr
space in front of the piston, and intermittingly on the whole area of the l>ack of the
piston; a percussive action is thus given by the borer carried l>y the piston rod. The
ports for the alternate admission of the compressed air behind the piston, ::m u for the
exhaust, are opened and closed by a valve worked by a small piston, thus securing tho
full pressure on the back of the piston, and giving a free blow and a clear exhaust for
the return stroke.
·
The air-ports and the movement of the valve are so arranged that the piston cannot
strike the front and back of the cylinder. The rotation of the boring tool is self-acting,
and is caused by the piston rod working a ratchet and click round a cylinucr attached
to the front of the working cylinder, and as the piston reciprocates it carries itself
round the cylinder and makes a complete revolution every twenty-one blows, by which
means the machine bores a perfectly round hole, aud the drill cannot move more or less
than a twenty-first part of a revolution at each stroke. The feed is self-advancing and
self-adjustable and variable, feeding with precision as fast as the tool bas power to
penetrate the rock, but no faster, varying its feed in the same hole with the varying
hardness of the rock or sharpness of the tool. This is effected by the working cylinder
being provided with an exterior cylinder in which it can slide, and the compressed air
is constantly tending to propel the working cylinder forward, l>ut is retained by a
screw, which is prevented from turning by a pawl, which the piston strikes when it
makes a full stroke, thus releasing the screw and permitting the working cylinder to
advance forward as the hole increases in depth.
An ordinary drill is used; the only alteration required is the head, which is made to
fit the machine. The drills can be made to bore holes from three-quarters of an inch
to two inches in diameter. The weight of the blow struck by the machine can he
varied from 1 pound to 510 pounds, and the number of blows from 20 to 600 per minute,
by the attendant simply moving the handle of a small air-cock.

The air-compressor used at this mine with Ford's machine is very
simple, consisting of a cylinder nine inches in diameter, bent like the
letter U, with a piston working in one leg only, the other being filled
with water. The piston has a stroke of two feet, and as it moves up
and down in one leg the water rises and falls in the other, thus making
it double-acting. The piston works through a stuffing-box at the bottom,
and the inlet and outlet valves are placed at the top. A small supply
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of water is admitted at the inlet valve with each stroke, and is thrown
into the receiver at each return stroke, thus circulating through the
apparatus, and carrying off the heat -given out by the air when compressed. An old boiler is used as the receiver, and the compressed air
is conveyed to the drilling machine in iron gas-piping.
LESCHOT'S ANNULAR DIAMOND DRILL.

---,'

~
~"'--------------- -~- -'-

-~--

~
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Diamond Drill for testing or prospecting.

The drills about to be described work upon an entirely different principle from those noticed in the preceding pages. The latter are all of the
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class of percussion drills, and cut by the force of the blow concentrated
at the point of the drill. The diamond drill, on the contrary, is not
used percussively, but by virtue of its extreme hardness it is made to
cut away the rock by contact and pressure. The drill is pressed
firmly, and is rapidly rotated against the rock to be bored.
The application of rough black diamonds to boring and cutting into
rocks was made in 1860, by Mr. Rodolphe Leschot, a civil engineer residing in Paris, and formerly a student in the Ecole Centrale. He found
by experimenting that such diamonds, firmly set in the end of an iron or
steel tube or cylinder, could be made to bore holes in rock to great depths
and with a rapidity before unknown.
A short section of a cylinder of soft steel is used for the purpose. It
varies from one to three or more inches in diameter, according to the
size of the hole to be drilled, and is only about one-quarter of an inch
thick. Cavities are drilled in the end of the cylinder, and into these
cavities black diamonds of the common or bort variety are firmly set,
by hammering up the soft metal around them. They are allowed to
project about half a millimetre in front and slightly beyond the outer
and inner surface of the cylinder or ring. This ring is secured by means
of a bayonet joint or screw thread upon the end of a long hollow rod or
drill bar, to which a rapid rotation is given. By pressing or feeding this
revolving diamond-mounted ring against the rock to be cut, and at the
same time supplying it freely with cold water, the rock, whether of soft
or hard materials, of clay, slate, or of flint, is rapidly worn away, and an
annular cutting results, leaving a central core of rock, which passes
into the center of the drill and drill holder, and may be broken out when
the drill is withdrawn, thus leaving a truly cylindrical hole with smooth
sides.
The rapidity with which this apparently delicate ring cuts its way
into the hardest syenite, quartz, or granite is surprising. The first experiments showed that two men with a machine like an ordinary feed
drill could bore om.025 in depth per hour. The cylindrical core left in
the center was om.031 in diameter and the annular groove om.043 in
diameter; consequently the part cut out was equal to a cylinder Om.012
thick. But this method of feeding or advancing the drill was clearly
very defective, no allowance being made for the varying hardness of
the rock. Since that time very great improvements in the way of mounting, operating, and feeding the drills have been made.
The wood-cut represents the drill and its mounting, as manufactured
by J\Iessrs. Severance & Holt, the assignees of the patent for the
United States. This form is known as the "testing or prospecting
drill," and it is designed chiefly for testing the character and value of
mineral deposits, although it is adapted to a variety of other work, such
as drilling holes in quarries for blasting, and for well-boring.
It consists of a small, upright boiler, to one side of which is firmly bolted the castiron frame which supports the engine and swivel, drill-bead, gears, and screw shaft, as
shown in the engraving. The engine-an oscillator of from five to seven horse poweris shown at .A.. B is the screw shaft with drill passing through it. This shaft is made
of hydraulic pipe from five to seven feet in length, with a coarse thread cut on the
outside. This threatl, a portion of which is shown in the cut, runs the entire length
of the shaft, which also carries a spline by which it is feathered to its upper sleeve-gear.
This gear is double, antl connects by its lower teeth with the beveled tlriving-gear,
all(l by its upper teeth with the release-gear (E.)
This release-gear is feathered to
the feed shaft, (:E',)at the bottom of which is a frictional gear fitting the lower gear on
the screw shaft, which has one or more teeth less than the frictional gear, whereby a
differential feed is produced. This frictional gear is attached to bottom of feed shaft
(P) by a friction nut, thns producing a combined differential and frictional feed which
renders the drill perfectly sensitive to the character of the rock through which it is
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passing, and maintains a uniform pressure upon . the same. The severe and sudden
strain upon the cutting points incidental to drilling through soft into hard rock with a
positive feed is thus avoided. The drill proper (passing through the screw shaft B) consists of a tubular bar, made oflap-weld pipe, with a steel bit or boring-head (D) screwed
on to one end. This bit is a steel thimble about four inches in length, having three rows
of black diamonds in their natural rough state firmly imbedded therein, so that the
edges <.>f those in one row project forward from its face, while the edges of those in the
other two rows project from the outer and inner peripheries respectively. The diamonds of the :first-mentioned row cut the path of the drill in its forward progress,
while those upon the outer and inner periphery of the tool enlarge the cavity around
the same, and admit the free ingress and egress of the water as hereafter described.
As the drill passes into the rock, cutting an annular channel, that portion of stone encircled by this channel is of course undisturbed, and passes up into the drill in the form
of a solid cylinder. This core is drawn out with the drill in sections sometimes of
from 8 to 10 feet in length.
The sides of the hollow bit are one-fourth of an inch thick, and the diamonds of the
inner row project about one-eighth of an inch, so that the core or cylinder produced by
a two-inch drill (the ordinary size for testing) is one and a quarter inches in diameter.
Inside the bit (D) is placed a self-adjusting wedge which allows the core to pass up
into the drill without hinderance, but which impinges upon and holds it fast when the
action of the drill is reversed-thus breaking it off at the bottom and bringing it to
the surface when the drill is withdrawn.
In order to withdraw the drill it is only necessary to throw out the release-gear (E)
by sliding it up to the feed shaft, (F,) to which it is feathered, when the drill runs up
with the same motion of the engine which carried it down, but with a velocity sixty
times greater; that is, the speed with which the drill leaves the rock, bringing the
core with it, is to the speed with which it penetrates it as sixty to oue-the r evolving
volocity in both cases being the same.
The drill rod may be extended to any desirable length by simply adding fresh pieces
of pipe. Common gas-pipe, or, better, lap-welded iron tube, is found to serve admirably for this purpose, the successive lengths being quickly coupled together by an
inside coupling four inches long, with a hole through the center of each to admit the
water. The drill is held :firmly in its place by the chuck (G) at the bottom of the
screw shaft.
The small steam pump (C C) is connected by rubber hose with any convenient stream
or reservoir of water, and also with the outer end of the drill pipe by a similar hose
having a swivel-joint, as shown in the picture. Through this hose a steady stream of
water is forced by the pump into the drill from which it escapes between the diamond
teeth at the bottom of the bit, (D,) and passes rapidly out of the hole at the surface of
the rock, carrying away all the grit and borings produced by the drill. Where water
is scarce or difficult of access, a spout is laid from the mouth of the hole to the tank or
reservoir and a strainer attached to the connecting hose, so that the same water may
be used over and over again with but little loss. This pump also supplies the boiler.

The same parties manufacture another style of prospecting drill,
similar in its construction to that just described, but larger and more
powerful. It has a horizontal tubular boiler 3~ by 7 feet, with .flues
three inches in diameter, and steam capacity equal to twelve horsepower. The engines are two oscillators of 4~-inch cylinder, :five-inch
stroke, and both attached to the same crank shaft. The whole is
mounted upon wheels so as to be portable. It is geared to run with
twice the speed of the :first-described machine. Its construction and
general appearance is shown by the cut. The pump P and water hose
H :fill the same offices as those in the upright machine. This pa.t tern is
mounted on large wheels with broad felloes for easy transportation in
rough mining districts, and, like No. 1, is all complete in itself.
It is especially adapted to well boring, draining, and prospecting, and
will bore holes from two (2) to :five (5) inches in diameter, as desired,
and to any required depth. The total weight is about ~,800 pounds.
An open cut or quarry drill is also made. It is similar in its construction to the last-described machine without the boiler, and has
two oscillating engines, B B, of :five horse-power each, and is geared
+'l.ree to one. This machine gives to its drill rod 900 to 1,000 revolutions
per minute, and drills in ordinary rock at the rate of fi.fteen to twenty
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feet per hour. It is adapted to either compressed air or steam.
erful plunger pump is represented at A.
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Severance & Holt's Portable Prospecting Drill.

The speed of boring of course depends upon the character of the rock,
ranging from five feet per hour in very hard rock to 'fifteen feet per hour
in limestone, sand rock, and shale. The rate of speed in drilling appears
to be limited only by the velocity with which it is possible to rotate the
drill. It is claimed that with one thousand revolutions per minute the
hardest rock may be drilled from eight to ten feet per hour, the diamonds
cutting only the one-four-hundredth part of an inch at each reyolution,
and the drill thus advancing one inch for every four hundred revolutions.
This is the :finest or slowest " feed," and is used only in flint or rocks
of greatest hardness ; while in ordinary rock the drill is fed at the rate
of three hundred revolutions to the inch-the diamonds, of course, cutting the one-three-hundredth part of an inch at each revolution; and in
marble, sandstone, &c., at the rate of an inch for every two hundred revolutions. The pressure of the bit or drill head against the rock does not
depend upon the length and weight of the drill rod, and is no greater at
the depth of a hundred feet than when entering the rock at the surface.
The variations in the feed are effP.cted by simply changing one gearwheel, requiring less than :five minutes' time. The same machine will
bore holes from one to four inches in diameter, as desired.
The diamond teeth are the only parts of the tool which come in contact with the rock, and their hardness is such that more than two thousand feet have been drilled by the same points with but little appreciable wear. The cost of resetting the diamonds so as to present new
points is very slight, and no special skill is required for the operation.
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Other repairs are seldom needed. The diamonds vary in price from six
to seven dollars per carat, gold. · Some of them are light-colored, translucent ~;tones, nearly one-quarter of an inch in diameter. The usual diameter of bits for drilling blast holes in mines is one and a half inch,
carrying ~ix diamonds.

Open Cut or Quarry Drill.

The peculiar shape of the boring bit prevents the drill from running
out of line; hence the hole bored, however deep it may be, is perfectly
straight and there is no fi'iction of the drill against the rock.
The manufacturers have made another boring head of similar construction, but having the annular opening partially closed and. the diamonds so arranged as to bore out the entire hole instead of producing
the core. This form of bit, however, is no.t uesirable, as it requires far
more power to drive it, consumes more diamonds, and. is not available
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for boring deep holes on account of its tendency to deviate from a true
line.
The annular diamond drill has been used for testing the nature of the
rocks at considerable depths in many places, and it is evidently destined to
be of very great service to mining industry. Rock-cylinders or cores have
been repeatedly taken out from a depth of 300 to 400 feet, and they give
a perfect record of the succession of the rock deposits, or veins passed
through. At the lead mines in St. Francis County, Missouri, test boles
have been bored at several points from sixty-five to one hundred and fifty
feet in depth, and have proved the existence of deposits of ore not before
known. At the Portland, Connecticut, sandstone quarries, a test hole has
been bored and cores obtained to a depth of 312 feet. In Essex County,
New York, the drill has been used upon the ore-bed of Wither bees, Sherman & Co., and gave a continuous core to a depth of 340 feet in very hard
rock, and in the compact iron ore, thus showing the nature of the formation to that depth. In Pennsylvania, at the William Penn Colliery, the
drill has been used to prospect for the "Mammoth Vein." The drills were
put into operation at the bottom of a shaft already sunk 170 feet. In six
hours and forty-seven minutes, actual running time, the drill penetrated
to an additional depth of 104 feet 11 inches. Of this, 46 feet and 1 inch
was through slate and coal alternating and mixed, and 58 feet 10 inches
through anthracite coal, the bed dipping at about 45 degrees. The
average rate of boring was 3.06 inches per minute for the whole depth,
or about 15-2- feet an hour. The proprietors write :
We are satisfied that we could have bored through hard rock at tho same uniform
rate, for the slate bored through contains " sulphur balls" of the size of a goose egg, and
upward, of sulphuret of iron, of intense hardness, but which formed no more serious
obstructions to the drill than the conglomerate rock. With the exception of one imperfect diamond, we could not perceive the least effect or abrasion on the surface of the
diamonds, even with a magnifying glass. We afterward tried the same machine for
boring blast holes in the coal at bottom of shaft with equally satisfactory results. Tho
coal was such as experienced miners could drill :five feet per hour in by hand ; the machine bored it at the rate of twenty-two inches per minute, to the no small surprise of
our veteran miners.

It is found to work well upon hard trap rock, in which it is almost impossible to drill a hole of uniform size with hand drills, or to drill more
than about ten feet in depth. In this rock, upon the New Haven and
Willimantic railroad, it is found by experience that where only from 8
to 12 feet of drilling could be made by hand in one day by three men,
working by the foot, a machine will drill from 30 to 36 feet. Two machines are used and they give holes two inches in diameter and uniform
throughout their depth-from 18 to 30 feet. It is found very advantageous to drill from two to four holes and to explode the charges in
them simultaneously. By boring five holes to the depth of the grade,
and exploding the charges all at once by the battery, it is possible to remove twenty-four feet in length of the rock in the cut at one blast.
Some interesting results have been obtained with the drill in submarine boring at Hell Gate. The reef of rock to be removed lies from
twelve to twenty feet below the surface of the water at high tide. The
machine was so placed, just above the water, upon a trestle-work or
staging, that the drill could be placed in contact with the rock twelve
feet below. The drill penetrated at the rate of 6-2- feet per hour, and
two holes 32 feet deep and 2~ inches in diameter were drilled in a short
time. Its performance at that place has given great satisfaction.
The annexed figure shows the construction of a machine for drilling
in mines or tunnels varying from four to sixteen feet high. It is ope-
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rated by steam and is portable, being nearly balanced upon the two
wheels. By depressing the handle Hit can be trundled about.

Diamond Drill for mines.
The upright frame (E E) which supports :the swivel drill-head with its gears and
drill, is attached by binge-plates to the top and bottom of the driving shaft (F) and
may be swung to the right or left, describing a semi-circle. This permits drilling at
any angle of the horizontal arc thus described without moving the machine, and also
placing the drill-rod close up to the side wall of the tunnel. The drill-bead also slides
up and down this adjustable frame (E E) and can be secured at any point so as to bore a
perpendicular row of horizontal holes, without incurring more than three or four minutes' delay in adjusting the drill to each successive hole.
The drill itself with its feed-gears and sliding guide (0) may be turned completely
round by simply loosening a nut on the back of the swivel head so that the point of the
drill shall describe a vertical circle, at any angle of which it will bore equally well.
The two uprights (G G) are used to support the driving shaft, (F.) They are made
of common hydraulic pipe, and may be lengthened or shortened at pleasure, according
to the height of the tunnel. The driving shaft (F) has a sUding gear attached by
feather and spline adjustable at any position as shown in the cut. The sliding brace
just beneath this gear is used to steady the driving shaft. Motion is communicated to
this shaft by means of the gear at the bottom, (D.) The hollow frame posts (E E) are
set firmly against the upper wall by means of extension screws (N N) which may be
run up two or three feet if desired. The engine, water apparatus, feed-gears and bit,
are the same as in the prospecting drill, and the mode of operation is essentially the
same. When it is desired to produce holes less than one or one and a quarter inches
. diameter, it is usual to set the diamonds so as to cut out all the rock, but otherwise the
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~mnular bit is preferable. The steam or compressed air is brought through rubber hose
from any convenient distance and introduced into the engine by pipe, (L.) (M) is t.he
exhaust pipe. This drill being used to bore short holes, may be run much faster than
the other, 900 revolutions per minute being a fair rate of speed. The feed may be
varied at pleasure, and according to the hardness of the rock from 90 to 340 revolutions
per inch, which gives from two to ten inches per minute. The same advantages are
8 ecured by friction feed in this drill as in the larger one.

The Leschot drill has recently been introduced in California and is
in practical operation in Colorado Territory, at Clinton Gulch, in a tunnel belonging to the Consolidated Bullion and Incas }fining Company.
It was desired to prove the ground in advance of the end of the prospecting tunnel, 600 feet long, and by means of the drill a hole was made
417-2- feet, horizontally, in advance, and a core brought out so as to show
the nature of the rock for the whole distance. The machine was placed
in the tunnel 600 feet from the outer air and was moved by compressed
air, supplied from a compresser outside.
At Shenandoah, Schuylkill County, Pennsylvania, the drill has bored
a hole 27 4 feet deep, through shale, sandstone, and coal, at the rate of
from 20 to 25 feet a day, including the time occupied in taking out the
core. Where it is not essential to obtain a test core, a much more rapid
rate of progress may be attained.
DE LA ROCHE·TOLLA Y AND PERRET'S BORING APPARATUS.

In France considerable attention has been given to perfecting machinery for supporting in the proper positions and giving motion to the
diamond drill, and at the Paris Universal Exposition of 1867 the drill
could be seen daily in operation, driven by water power and boring
holes into the hardest granite. The motor was a small water-pressure
engine, contrived by Mr. Perret, of Bordeaux. This consists of a brass
cylinder, om.055 inside diameter, in which a piston works back and forth
by the alternate pressure of the water on the faces. The length of
stroke was om.120, and the motion was changed from reciproeating to
rotary by a connecting roll and crank. It was run with water, the
pressure of which varied from 3 to 9-2- atmospheres; and it is claimed that
under the maximum pressure from 4 7 to 57 per cent. of the theoretical
eftect was realized.
The drill-bar consists of a six-sided cast-steel shaft, 1m.45 long, bored
throughout its entire length with a hole om.016 in diameter. The diamond-armed ring is mounted upon one end of this hollow hexagonal
drill-bar, and at the other end is a brass piston, om.11 in diameter, upon
which the water is allowed to press, so as to keep the ring :firmly against
the face of the rock to be bored. This pressure is varied with the hardness of the rock. .A pressure of eight atmospheres is sufficient for hard
rocks, such as quartz and granite. For calcareous rocks, such as limestones and marbles, :five or six atmospheres is sufficient. The tool makes
about 200 revolutions a minute. By the injection of water through the
hollow drill-bar the powder of the rock is washed out as fast as formed
and the drill is kept cool. The drill-bar receives its motion by means of
bevel gearing.
The following are some of the results of the experiments made during
the progress of the Exposition. The pressure upon the feeding or advancing piston, forcing the drill forward, was equal to eight atmospheres, and the speed of rotation varied from 200 to 280 revolutions per
minute. The rate of advance was as follows:
.
In solid Mont Cenis quartz ________________ . ______ om.054 per minute.
In Morvan porphyries. __ . ___ .. ___________________ om.042 per minute.
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In granite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . om.050 per minute.
In hard calcareous dolomite. . . . . . . . . . . . . . . . . . . . . . om.oso per m1.nnte.
The holes were cylindrical, and the sides were left quite smooth, and
were thus very well adapted to the use of cartridges.
The weight of the apparatus is equal to that of the percussive drilling
machines used at Mont Cenis-about 200 kilograms-and its price,
including the engine but not the support, is 2,500 francs. It bores holes
om.035 to orn.06 in diameter and from orn.90 to 1rn.OO deep. The ring used
was om.035 outside diameter and the core left was om.014 in diameter.
In regard to the cost of the diamond drill or the cost and wear of the
diamond, it is stated in the reports upon the Exposition:
It is true that when the ring was first used a difficulty existed in the selection of the
diamonds, as to which, from the nature of their cleavage, would be the most serviceable. The setting was not always performed as solidly as could be desired; but these
difficulties have disappeared. \Ve have examined two rings which were worked for
seven months at the Exposition, and which have perfectly resisted. We believe that
we can affirm that in a hard stone like granite, a ring properly worked will cut holes
to an aggregate depth of 150 metres. A. ring for boring holes Om.036 diameter costs
about 150 francs, but as the black and opaque diamonds used in its construction are
ordinarily employed in the shape of dust for polishing transparent diamonds, and as
their wear during the act of perforation is very slight, they can be extracted from the
socket in which they are set, and be returned to the trade with a depreciation proportionate only to the diminution of weight. The diamonds extracted from a worn-out
rin~ generally fetch from seventy to eighty francs-that is to say, about one-half of
the1r first cost.

It is the opinion of Messrs. Huet and Geyler, who, with Mr. D'Aligny,
reported upon this drilling machine, that it must, in time, supersede the
percussion drills; and they are confident that it could be used most advantageously to replace the percussion drills at Mont Cenis. They remark:
We cannot refrain from making a comparison between this perforator and the one
employed at Mont Cenis. Its solidity, proved by seven months' work, gives the assurance that twenty to twenty-two of these perforators would be sufficient for the heads
of both galleries, including duplicates, insteacl of at least two hundred and twenty
actually existing. Mr. Sommeiller's perforators cost the same as those of Messrs. De
La Roche-Tollay and Perret. The staff would be four times less, for one man can easily
attend four perforators ; thus four men instead of sixteen would suffice for twentyfour hours at the two galleries.
The repairs to the rings require neither forges, lathes, nor workshops ; and we are convinced that a workman to each gallery would be sufficient for the repairs of all the perforators. We have sta,ted that the rate of advance in the Mont Cenis quartz was om.054
per minute, under a pressure of 874 kilogrammes on the propelling piston; therefore a
hole Om.90 could have been driven in 16 minutes, say 20, and as each perforator should
make 10 holes, say 3i hours, even doubling this time for preparin_g the work, it will be
seen that five stopes can be done in two days, including the time tor blasting and clearing away the debris, which is equivalent to an advance of 2m.25 per diem, instead of
barely om.50, the actual rate of advance.
The apparatus of Messrs. De La Roche-Tollay and Perret is not subjected to any
shock; the pressure is exerted on the rock irrespective of the speed of the tool, and
such pressure can be regulated as maybe desired; and when water power is obtainable,
which is generaUy the case in mines ·and tunnels, the motive power actually costs
nothing.
~r. Perret's machine can also be worked by compressed air, and for this it would be
sufficient to add a hydraulic accumulator to the perforator carriage. Such an accumulator would be but small, since the volume of water required for advancing the piston
one meter is 9t litres, it would be sufficient to add two or three litres per hole one,
meter deep for washing out the holes.
V A.LUE OF THE .ANNULAR DRILL.

A conviction of the very great value of the diamond drills, especially
as now made and worked by Messrs. Severance & Holt, must be the
excuse, if any is necessary, for giving so much space to the description
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of them. After having seen the operation of the drills, and the great
variety of samples of cores of the hard rocks, such as syenite, granite, trap,
compact quartz, magnetic iron ore, marble, &c., which have been taken
out by their use, and after reading many of the letters from various
parts of the country, giving the most satisfactory reports of the operation of the drill in prospecting and in quarrying, I am satisfied that it
should be commended to the attention of miners and prospectors everywhere, as one of the greatest aids they can have in ascertaining the
nature of veins and beds at considerable distances, either from the surface or from the deepest or remotest points reached in their mines. The
prospective value of many mines may, by means of this drill, be very
closely and economically ascertained. It may be made of immense service not only in mines where the veins are pinched and of doubtful value,
but in those veins that have always been of good size and value. It
would, for example, be important and highly satisfactory to ascertain
whether the rich \ein of the Eureka }line, at Grass Valley, California,
continues to have nearly the same character and gold-bearing value for
400 or 500 feet below the present workings. The shafts and preparations for working could then with great propriety be projected upon a
scale commensurate with the work evidently to be done. So, also, in
respect to the Amador Mine, Sutter Creek, the Sierra Buttes, and other
noted mines of California, and the Comstock lode in Nevada. There is
at least one prominent case where this testing drill could be made of
great service-at the Princeton vein, on the Mariposa Estate. The
shoot of ore in this vein plunges at an angle of about 17° to the southeast, and has been worked about as far as it can be economically in that
direction; and it is very desirable to know whether the shoot continues
with the same inclination and richness far beyond the present exca,Tations. If it does, it will be advisable to sink another shaft to intersect
that part of the lode. A test hole could be sunk in a few weeks by
means of this drill, and a core, showing the thickness and nature of the
vein at that point obtained at trifling expense, compared with the cost
of sinking a shaft or running a tunnel.
It is probable that the annular diamond drill may be advantageously
used for cutting shafts of large diameter, inasmuch as the ratio of the
quantity of material cut away to the size of the hole bored becomes less
and less as the diameter of the _bore increases. A large core would be
left, but this could be readily broken out by blasting in a central hole.
Among the great advantages of such shafts would be their truly cylindrical form and smooth sides.

CHAPTER LXVIII.
BORING DEEP WELLS FOR WATER AND OIL

Within ten years seventy-five artesian wells have been bored in the
desert of Sahara, yielding in the aggregate 45,000 litres of water per
minute, or 61,800 cubic metres in twenty-four hours. A part of this
desert has been made fertile; two villages have been created in the
midst of the former solitudes, and 150,000 palm trees have been planted
in more than a thousand new gardens. This is an indication of the great
results In store for those who may undertake the work of supplying
water to the marvelously rich soil of the Colorado desert in California.
The strong arm of the government should be reached out in the initia-
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tive to restore fertility to such a broad area of the public lands, now
not only worthless hut a positive barrier to the settlement of that part
of the country, and to transportation between the coast region and the
interior.
Artesian well-boring has been practiced in California since about 1852,
when several wells were pierced in the recent strata overlying the rock
formations of San Francisco. Since then a great number of borings in
the Santa Clara and San Jose valleys, and in other portions of the State,
have been very successful. At Stockton a well has been pierced to a
great depth, and an abundant supply of potable water obtained, which
rises above the surface and supplies the city. The great trough-like
valleys and basin-shaped depressions throughout California, Nevada, and
adjoining regions present conditions favorable to the success of artesian
borings ; and although an overflowing fountain cannot in all cases be
expected, yet there is little reason to doubt that an abundant supply
may be obtained from the borings by pumping. The Sacramento, San
Joaquin, and Tulare valleys, all invite a resort to artesian borings for
water to irrigate their lower and more arid portions, where in mid-summer the drought is excessive. The Colorado desert, already mentioned,
is another region where artesian borings may supply the only requisite
for extreme fertility.
The most simple and the most ancient form of apparatus for piercing
the earth to great depths is that adopted by the Chinese. It consists
of a rope armed at the lower end with a tool of iron or steel. We are
indebted for some of the earliest information in detail upon i'Jhis subject
to the missionary, Imbert, in 1827, who reported that in the Province of
Ou-'rong-Kiao there were many thousand borings within an area of four
leagues by ten, carried to a depth of nearly 1,800 fe.et in search of saline
water and petroleum. Some of these borings, after the exhaustion of
their brine, had been pierced to the depth of 3,000 feet, and had reached
sources of carbureted hydrogen gas, which was used to produce the
heat necessary for the concentration of the saline water.
A simple derrick, with a pulley above, and reel below from which the
rope is unwound as the hole deepens, is nearly all that is required besides the perforating tools. Cords are attached by means of
clamps to the rope between the pulley and the reel, and by pulling upon these cords the drill is alternately raised and dropped.
The vertical movement of the drill ranges from one to two feet
or more. The drills are made in various forms according to the
nature of the rock to be penetrated. A French engineer, M.
Jobard, uses a heavy cylindrical bead of chilled cast iron attached to a long iron rod, as shown in section by the figure.
The extremity of this rod is armed with a steel point, which projects below the cutting face of the cylinder, and serves to center
the hole like the point of a carpenter's center-bit.
The surface of this cylindrical drill-head is channeled, so as to
w give room for the powder formed by the cutting to rise around
it, and the upper part is provided with a conical cavity, c c, into
which the loosened materials fall, and are removed from the hole
when the drill is drawn out. The small figure, d, below the section, is a view of the end of the drill, and shows the arrangement
ci of the cutting edges and grooves. The rod a may be several
yards long, and is provided at the top with cross-bars of steel, b,
intended to act as guides to keep the tool vertical. If it is desired to make the hole larger, in order to introduce tubing, it is
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only necessary to suspend the tool a little to one side of the axis, it will
then hang with more less inclination in the hole, and cut out the sides
in its descent. This would not be safe in loose rock.
Another form of urill was designed and has been most successfully used by M. Gou1et-Collet, of Rheims. It consists of
a cylinder of heavy sheet-iron, two metres in length, suspended
by a chain, and armed at its lower end with an annular cutting
head of steel, a,, in which two knives or chisels are placed across
the opening, as shown in the end view at b. These chisels serve
7r
to cut the rock, while the water and sand are free to rise througll
the cylinder. The removal of the debris is effected by another ~
tool, although this cylinder may be provided with valves like a
sand-pump, and thus serve the double purpose of drill and pump.
When the rocks are not too hard for this form of tool they may be
pierced with great rapidity. According to l\1. Debette, from whose tiescription the foregoing is compiled, M. Goulet-Oollet, with two workmen,
could bore from eight to eleven metres a day in the chalk of the cretaceous
formations of Champagne. He would also contract to bore wells to
any required depth for nine francs per metre. He had made in the
eonrse of several years nearly one hundred borings, and each had given
good water, for a total cost ranging trom 150 to 300 francs. The apparatus did not cost over 500 francs.
The methods of boring employed in California are substantially the
same as those for oil wells, to be hereafter described. The rope is used
in preference to rods, and there is no peculiarity in the method worthy
of special notice.
In Europe boring with rods rather than rope is preferred. These
rods are made of elastic wood, or of the best quality of iron. In the
latter case the sectional area depends upoli the depth to which the hole
is to be bored, varying as shown by the annexed table:

ffi

Depth of
I

of
hole. ] Diameter
hole.

Met>·es.

0 to 50
50 to 100
100 to 200
200 and beyoml.

I

Metres.
0.05 to 0. 6
0.06 to 0.10
0.10 to 0.15
0.15 to 0.25

Sectional area
of rods.
Metres.
0.025
0.030
0.032
0.045

I

At Cessingen a well has been bored to a depth of 535 metres, with
rods of om.025 section. The length of rods is limited only by the height
of the derricks. It is usually between four and eight metres.
A& already remarked, great improvements have of late been made in
the apparatus for boring to great depths, and especially for sinking:
wells several feet in diameter. The success attending the boring of the
celebrated well at Grenelle, Paris, has led to the sinking of still larger
ones, in order to give a more abundant supply of water and meet the·
necessities of a rapidly increasing population. In 1867 two wells were·
in progress-one in the suburb of LaChapelle, in the northern portion.
of the city of Paris, by MM. Degousee and Laurent, and the other at
Butte-aux-Cailles, in the extreme south of the city, by M. Dru, formerly Mulot & Dru. These new wells were to be, the one five feet in
diameter, and the other about four feet. The following are the depths.
and dimensions of the older wells: Height above the sea, at Grenelle,.
H. Ex. Doc. 207--34
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121.3 feet; at Passy, 305.2 feet; depth of bore-hole, at Grenelle, 1800.7
feet; at Passy, 1923.7 feet: internal diameter of tube, or lining of hole,

at Grenelle, approximately, 9 inches to 6 inches at bottom; at Passy,
2.4 feet. The . full diameter of the Passy bore-hole was one metre, or
3.28 English feet.
·
The Universal Exposition of 1867, at Paris, contained fiue illustrative

specimens of the tools and apparatus now used by J\1essrs. Degousee and
Ch. Laurent. In the notice of them, and of the operations of boring
which follows, I have used not only my own notes, made upon the spot,
but portions of the report of the United States commissioner to the
Exposition.
The. apparatus, doubtless, does not present, for the most part, the
interest of a new invention; but in examining the details of its construction, it is easy to see that the novel and diversified condition in
which the sinkings have been . executed, and the unforeseen accidents
which these have produced, .have been studied with great care and intelligence by these able engineers, and that all the teachings of practice have been profited by and have led to many important modifications
and simplifications of the forms of the tools.
The boring rods applicable to artesian wells, before the wells of Passy
were sunk, did not exceed om.3o in diameter. The two wells undertaken by the city of Paris-one at La Chapelle, by Messrs. Degousee
and Ch. Laurent, the other at La Butte-aux-Cailles, near the Ivry
station, by Messrs. Dru Brothers~have been commenced at a diameter
of 1m.8o.
·
The boring apparatus comprises two essential parts-the tools which
serve to excavate the earth, and the appliances at the surface for
·w orking or handling the tools, which become much more important as
the diameter of the wells or shafts is increased.
The following are some of the details of the construction and dimensions of the tools used by Messrs. Degousee and Ch. Laurent at the
artesian wells of La Chapelle:
The machine is worked by a horizontal steam-engine of 15 horsepower. The fly-wheel shaft makes 50 revolutions per minute. It carries, first, a pinion of om.3o diameter; secondly, two brakes; thirdly,
two clutches ; fourthly and lastly, a pulley of 1 m.50 diameter.
The pinion of Om.30 diameter drives a toothed wheel fixed on the axle
of the drum of the capstan, upon which the chains for lifting the shafts
of the borers are wound, and also the percussion and cleansing apparatus. The diameter of the drum of the capstan is om.55; its length
is 1m.60. It has a spiral groove which guides the chains and causes
them to wind regularly upon it. The pulley of 1 m.50 diameter is belted
to another pulley of 1 m.oo diameter, fixed at the extremity of an axle
which carries at the other end a pinion Om.40 diameter. This pinion is
geared with a wheel of 2m.oo diameter, fixed on a second axle, where is
also fixed the crank-plate which, by means of a connecting rod, gives a
reciprocating motion to the striking beam. This beam is supported at
a point about two-thirds of its whole length distant from the connecting-rod end.
The two clutches mentioned serve, on one part~ to throw into gear the
:pinion of om.3o with the driving wheel of the drum of the capstan, aml,
on the other part to drive the 11ul1eJ' of 1m.50 diameter, keJ·ed on the
fly-wheel shaft, b;· which motion is giv.en to the striking beam, at the
end of which the boring tools are attached.
Tbe two brakes placed upon the fly-wheel shaft are for .the pu~pos~ of
F&glllati_og tlJe Bfteed of the descent of the tool.."J the wmght of wbwh
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might cause a great acceleration of speed, and, consequently a fracture,
which is always to be drf:'aded.
The timbf:'r framing which forms the derrick or tower for the sinking
of the wells is more simply arranged than that adopted by l\Ir. Kind in
his construction for sinking large shafts. The tools, in place of being
received upon a platform about ten metres above the surface, are upon
the surface itself, and it is, consequently, much more easy to work them.
The linked chain for lifting the tools has stood the wear of ten years
without any accident; while the breaking of the cables employed in the
system of 1\Iessrs. Kind and Chaudron have occasioned serious accidents
and delays.
At the boring of the wells of Passy, undertaken by Mr. Kind, there
were two machines of 25 horse-power, one of 10 horse-power working the
striking beam, and one of 15 horse-power working the capstan drum.
Tile trepan, at the shank, did not weigh more than about two tons.
1\lessrs. Degousee and Ch. Laurent used an engine of only 15 horse-power
to work their trepan, which weighed about four tons, and to bring the
broken or bored earth to the surface. This engine did not reqtiire any
repairs, except such as are ordinarily necessary during a service of two
years.
BORING TOOLS OF DEGOUSEE A.ND LAURENT.

The construction of the trepan employed at the artesian well of La
Chapelle differs completely from that of Mr. Kind. It is composed of six
branches, so arranged as to break up the earth in an annular belt or
zone, leaving a central core. The six teeth, which are keyed into the
blade-holder, are om.35 wide, and the mode of fixing them into the six
branches is so secure and solid that, up to this date, no accident has
llappened. Even when a tooth becomes unkeyed it cannot get out of
the blade-holder, while at the shaft of the Hopital there have been
twenty-three teeth out of their sockets, all of which fell into the shaft.
One of these accidents caused a stoppage of a month.
The percussion of the trepan with the regular rotating moYement cuts
out an annular channel of om.45 to om.GO large, leaving in the center of
the shaft an unworked piece of earth, or core, of om.so or om,go diameter.
This mass, when in slightly coherent earth, crumbles down and forms
an irregular cone. In this case they bolt on one side of the center of
the tool a radial or a transverse blade, which triturates the core.
This trepan weighs about four tons. Its first cost is greater than that
of l\Ir. Kind's, but it proves in practice to be much more solid and durable, and it works better.
:\Iessrs. Degousee and Ch. Laurent have been very successful in giYing a free fall or drop to their trepan. With more than ten thousand
blows, the trepan has not once failed to be caught again upon the descent of the rods, and its fall has always worked with the greatest regularity, while at the shaft of the Hopital eighteen fracture~::~ of pieces of
the slide have occasioned a stoP}mge of more than a montll. The contrivance for the free fall of the trepan is constructed as follows : A movable piece surrounds the shaft above the hooks and terminates in a
fork, of which the two branches extend below the cutters and touch the
bottom of the bore. This piece is not lifted, unless the borer is raised
more than the stroke allowed by the collar which attaches around the
books. The upper part of the hooks lifted by the boring rod slides,
therefore, in the collar, and, meeting a striker which makes them open,
the tool immediately falls with all its weight on the bottom of the bore.
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The boring rod, being lowered, catches the tool again by the hooks, and
this action is repeated so as to obtain a succession of blows.
The suspemdon rods employed by Messrs. Degousee and Ch. Laurent
are of iron. They have a section of om.045 square, and are 12m.oo long.
These rods have worked for two years without accident, and they are better than those made of wood, for the following reasons: It is evident that
wood at a grec.tt depth \\'ill acquire from the pressure of the water a density
at least equal to that of the water; and, moreover, the iron fittings add to
tbe weight in a certain proportion; and if we compare the sections of
the shafts or wooden rods of the wells at the Hopi tal with those of iron at
the wells of La Chapelle, it is seen that the metre in length of the first
weighs at least 35 kilograms, (70 pounds,) while that of the second does
not exceed lG kilograms, (32 pounds.) It is true that, as the wooden
rods displace a greater quantity of water, their weight is diminished;
but this small advantage is largely overbalanced by their rapid deterioration, whether in store or at work. The wood in drying heats and
loses its qualities. Well made, their construction appears sufficiently
costly to make the matter of renewing them at each sinking rather an
important item; they augment sensibly the cost of work to be done.
On the other hand, the iron shafts that can be balanced, as practiced b.r
l\1essrs. Degousee and Laurent, require for their descent and elev-ation
hut a little more force, and with steam-engines this increase of expense
is so little that it may be disregarded.
The draining and cleaniug tools of the wells at La Ohapelle differ
equally from those of Mr. Kind, and they are, perhaps, superior. The
modification of the trepan intended to work out the annular groove or
zone led to a modification of the auger, which is annular and composed
of nine augers joined together, of om.35 diameter.
The spoon or bucket which lifts the detritus in the middle of the wel1s
is a cylinder 1m.oo in diameter, and 2m.50 in height. The bottom, in
place of carrying two valves, is pierced with seven round holes, which
are closed by hemispherical hollow valves, carrying in their axis a shaft
which traverses the whole length of the spoon. This shaft is terminated
b~~ a handle "·hich permits the workmen to lift up the valve in order to
empty out the mud when the bucket is withdrawn from the well. This
arrangement is intended to obviate the inconvenience of the hinged
valves, which often, by not completely closing, let the matter in the
bucket escape during the ascent of the dredge.
The bucket at LaChapelle is emptied with great ease, it. being lifted
one metre above the surface and placed on a little truck, which carries
it immediately under a crane placed at the side where the contents are
to be emptied.
The recoYering tools are composed simply of the ordinary screw bell,
(cloche t£ vis,) a grapnel, and a new form of pincers, with four branches.
These four branches are arranged in a parallelogram, and one of their
ends is :fixed to a single piece bored and tapped in its center. It i~ easy
to understand the part this plays: in raising or lowering the nut in the
screw, which is attached to the boring rods, the four branches expand
or contract at will, and, resting on the bottom of the well, they seize
the objects which may be there.
TUBBING.

The artesian well of La Chapelle traverses the Tertiary strata of the
Paris basin, and penetrates the chalks and marls of the Secondary.
According to the agreement between the contractors and the city, the
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boring is expected to be 600 metres deep before it reaches the waterbearing bed of the green sand formation. .After working two years, the
well has already (1867) reached a depth of 337 metres, but it has been
found necessary to tub or line the shaft to avoid the caving which would
inevitably happen without it.
.A first column of sheet-iron lining, 1m.so diameter, 34m.50 high, and
weighing about thirty-six tons, was put in immediately below the preparatory pit, which last was lined with masonry to a distance of about
six metres helow the surface, where the 1rorking platform was placed.
A second column, 1 m.70 diameter, 135 metres high, and weighing 11
tons, was next put in; aud lastly, a third. column was put clown just to
the chalk. This column bas a height of 139 metres, its diameter 1 m.37,
and its weight about 110 tons.
The columns are made of sheet iron of a mean thickness of om.02;
the height of each section being determined by the breadth of the iron
plates. These plates were fastened together by rivets with countersunk
beads, so that the interior and exterior surface of the lining were quite
smooth.
To form one of these cylinders, two sheets of iron of the thickness
of om.01 are taken anu riveted together in such a manner that one of
them, the inner one for example, projects slightly beyond the other, and
thus forms a shoulder to which the next section above can be riveted.
By this arrangement it will be seen that each column of tubbing presented the same diameter throughout its length. vVhen the sections of
the column are thus prepared, they are lowered and put together as they
descend into the well.
This operation is performed in the following manner :
A wooden frame is made and supported upon a ·wheeled truck. This
frame is composed of two strong vertical walls of a height of four or fi-ve
metres, connected at their upper part by a cap or top, to which four nuts
are fixed to receive four screws intended to sustain the pipe in its descent.
Each of these screws is worked by two men by means of a crank and
bevel gearing conveniently arranged.
The lower part of these four screws is fixed to a strong circular wooden
plate, about Om.50 thick, and equal in diameter to the inner diameter of
the column that is to be lowered.
Upon the working platform a species of tubbing in wood is placed, the
interior diameter of which is equal to the exterior of the iron tubbing or
cylinder. Theheightof this tubbing is two metres; the segments ofwhieh
it is composed are united together, and can be drawn together orexpande(l
by means of screws, so as to squeeze the column and act as a clamp or
support during its d.escent. vVhen this kind of tubbing is put in place,
and. the frame which carries the screws is put in the axis of the well, the
first section of pipe is brought forward and placed over the well. Previously several iron ears are bolted upon the interior face of the tnb, and
about a metre below its upper edge, the use of which will be presently
explained. Other projecting ears are fixed in the inside of the tub, and
on these ears the lower part of the wood.en plate is allo,Tecl to rest, and
is then bolted to them. When the work is thus prepared, this first tnb
is lowered until the outer ears rest upon the upper edge of the wooden
tubbing which surrounds the column on the outside. The inside ears
are then removed and the pipe is supported upon the outer tub. The
inner plate of wood is then lifted up by the aid of the scrmYs, and the
rivet holes of the ears are clo?,ed up by hot rivets with countersunk
heads. The second cylinder is then placed in the axis of the well. This
second cylinder has inside and outside ears like the first, and the circu-
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lar plate is introduced and bolted to the ears. These bold it at its upper
part, and it is then lowered regularly, with the aid of the screw·s, until
the lower part fits into the first cylinder. The two sections are then riYeted together by hot rivets. The tub is then lifted a little in order to
remove the outside ears of the :first section of the cylinder, and thew hole
is allowed to descend by its own weight till the outer ears of the top
cylinder rest in their turn upon the upper part of the wooden tubbing.
They proceed in the same way for all the other sections of the column or
tubbing of the well until it is finished.
The lowering screws are each calculated to withstand a strain of fifty
tons; but to pre-vent a too rapid descent of tl.le lining when it has attained a considerable weight, l\1essrs. Degousee and Cb. Laurent make
use of the species of tubbing upon the surface of the working pits already
noticed. This tubbing not only serves to guide the column and to make
it descend vertically, but also, and above all, to act as a powerful brake,
and thus enable the workmen to control the velocity of the descent at will.
Tightening the segment screws gives a strong compression and friction over a height of two metres, sufficient to control the descent of the
tubbing.
The three columns of sheet-iron lining, which have been mentioned,
were put in place by this system of operating with the greatest ease, at
the rate of four metres a day, including the time spent in riveting the
sections of the tubbing.
When the artesian well of La Chapelle is ·s unk to the depth of 600
metres, a tub in one column will be lowered to the same depth. Messrs.
Degousee and Ch. Laurent propose to employ the same method of lowering, and there is no doubt that these able engineers will succeed completely in this magnificent work.
The false bottom for the tubbing, which is used by Messrs. Kind and
Chaudron, woul<l not answer in this case, because it would prevent the
water from rising in the well. The work carried forward at La Chapelle
proves that by the s,ystem a niveau plein, of sinking from the surface,
large shafts for mines can be executed by the tools and method of Messrs.
Degousee and Uh. Laurent with great success in similar formations.
At the well bored by the Messrs. Dru, the depth at the end of April,
1867, was nearly 500 feet. The weight of the boring tool was over 2 tons
18 cwt. The rods were, for the most part, of wood, with iron connections, and 10 metres long; two rods, or a length of 20m, were raised and
lowered together.
BORING FOR COAL.

One great use of boring apparatus abroad is, to ascertain the thickness and nature of the strata that over-lie coal beds, and thus to know
the position of the coal and the probable difficulties and expense of sinking shafts to reach the beds. It is also employed to ascertain the nature of
the faults and dislocations of the beds; the extent of ancient pits and
workings, and to drain such places by piercing to them in advance of
the new galleries. In the coal district at Zwickau, Saxony, mining concessions are not granted until coal has been discovered by a bore hole
or other means. The Brtickenberg company prospected their ground by
boring to a depth of 363 fms. before they found coal. The following are
the dimensions of the hole in Saxon measure :
Diameter.

1st 24 feet ___ . , ____________________________________ . _. . 6 feet.
265 feet .. . . __ . . __ . _______ ... _. _____ . _______ . ____ ... __ . . 20 inches.
180 feet _____ . _________ . ___ ... ___ . __ .. ________ . __ ____ . . 18~ inches.
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Diameter.

315feet ............................................... .
440feet ...................... - .... -- .. -. · · · · ·. · · · · · · · · ·
360feet ................... ......................... -- .. .
250feet ...................................... · .... ·. · ·
122feet ......................................... · . ... · ·
198feet ....................................... - · .. · ·- ·
73feet ................. . ............... ·. · · · ·- · · · · · · · ·
47 feet .............................. - .... ···.···--····
50 feet ...................................... · · · ·. · · · ·
For many such operations, the diamond drill, already
fully discussed, may be found superior to the apparatus
ordinarily employed.

17t inches.
15~ inches.
14! inches.
12f inches.
llt inches.
10 inches.
8~ inches.
7 inches.
6 inches.
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per-screw, to which is attached a clamp for
seizing upon the rope. The rotation of the
crank-shaft gives a reciprocating motion to
the end of the beam, and this is imparted to
the rope, carrying the tools at its lower end.
The form of the temper-screw is shown by
the figure. By this the drill may be lowered
or "fed out~' to a certain extent during the
progress of boring. The rope is seized and
held fast by the clamp; and when the whole
length of the screw is fed out the position of
the clamp is changed.
The drilling tools consist of center-bits,
reamers, an auger-stem, sinker-bar, and the
"jar," besides a socket for attaching them
to the lower end of the rope, and wrenches,
and other accessories to aid in attaching
and unscrewing the bits. There are, besides,
a variety of tools for recovering broken bits
or other parts of the apparatus lost in the
well, and sand pumps for removing the debris. ,
The bits are represented by the annexed
cuts. They are 3~ inches broad on the face, ·
and the reamers are 4~ inches. They are •
made, however, of various sizes, and all have
strong square shanks, so that they may be .
firmly screwed into the auger-stem, made of
2i inch iron and 20 feet long.
The "jar'' is a contrivance by which the
auger-stem and bit is, in a measure, detached from the rope. By it a blow or sudden jerk may be given upwards so as to
The Wrenches.
loosen the bit in case it becomes wedged in the hole, while the
same device serves to give a blow downwaru upon the auger,
after the bit strikes the bottom, thus doubling the efficiency oi
1

The Jar.

Bits and Reamer for drilling.

each stroke. It serves also to maintain the tension of the rope during
the stroke. These jars are made of 1!-inch iron on the sides, with 12inch heads, and 18-inch stroke.
The sinker-bar, 10 feet long, is attached by a screw to the upper end
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of the jar, and above this is the rope-socket, securely united by means
of rivets to the end of the rope.
The bits and other parts of the drilling tools are connected and ,
disconnected by means of two large wrenches, 3 feet 9 inches
long, with broad flat heads, shaped as shown in the figure:-;.
The drilling ropes or cables vary from 1! inch to 1~ inch
diameter, and weigh from 48 pounds to 86 pounds per
100 feet.
The sand pumps made of heavy sheet-iron, or of
galvanizeu iron, sometimes of copper; are
about 5 feet long, and from 3 inches to 4
inches in diameter, and are fitted with leather yalves resting upon iron seats, as indicated at the lower end of the figure.
These tools, and the iron fittings for the
walking-beam, wheels, and other parts of
the apparatus for well-boring, are manufactured by Messrs. Hart, Ball & Hart, of Buffalo, New York, to whom I am indebted for
the illustrations. The steam-engines in use
are portable, and generally from 8 to 10
horse-power. A 900-foot well can be drilled
with an 8 horse-power engine. Rope for a
well 900 feet deep, with the tools, will w(jigh
about 800 pounds.
Before commencing to drill it is usual to
drive down a cast-iron pipe through the
loose soil and alluvial deposits until the
firm bed-rock is reached. These pipes are
made in lengths of eight feet, and are from
five to six inches in diameter. They are
joined together, end to end, by means of
wrought-iron bands carefully welded a
sized to shrink on to a shoulder turned
upon each end of the pipe in a lathe, so
that a flush joint is formed by the band.
The lower end is made sharp, and the band
is edged with steel. This form of joint bas
been patented by Mr. Bolles, whose name it
bears, and it gives great satisfaction. The
five-inch lengths weigh 55 pounds per foot,
or 440 pounds in all; and the six-inch 69
pounds per foot, or 552 pounds per length.
For lining the wells wrought-iron tubing is
used, made with screws and sockets or with
flush joints, but always smooth-finished inside. The sizes vary. For the light kinds,
from one and a half to four inches for the
inside diameter, and from 1.66 pound to 6
pounds per foot. The heavier tubing ranges
Sand from one and a half inches in diameter, and Stuffincr Box. Oil Pump.
Pump. 2. 70 pounds per foot, to 6 inches, weighing 18.7 pobunds per foot.
These large sizes are seldom used for oil wells.
Pumps are made of wrought-iron pipe lined with heavy seamless brass
tubes bored perfectly true, or of heayy brass tube alone. One of the
last-mentioned construction, five feet long, is shown by the annexed
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figure, in which a portion of the interior is seen with the two valves and
boxes. 'rhese valves are made of gun-metal, and are fitted with great
care. The packing is made of the best oak-tanned leather. Ball valves
are generally used. The pump here represented is manufactured by the
:i\'Iessrs. Hart, and they have made an improvement upon the ordinary construction, by which the lower ball valve may be loosened from the top
of the guard over the valve seat, to w11ich it sometimes becomes attached
by the accumulation of a deposit. A projecting point at the bottom of
the upper box enters the hole in the top of the lower box, and thus forces
down t.h e ball. The portion of this projection nearest to the box has a
screw thread cut upon it, and rnay be screwed into the box below, so
that they may both be drawn out together. The pump barrels are
usually five feet in length.
At the top of the well a stuffing box and elbow pipe is fitted. The
construction of this box and the form of the joint for attaching to the
sucker rods is shown in the figure. The stuffing is kept in place and is
pressed firmly upon the plunger-rod or piston by means of the follower,
made of brass. The plunger-rods are five feet long, are made of oneinch diameter cold-rolled iron, and are perfectly polished.
One other important adjunct of a complete oil well is the seed-bag,
the use of which is to form a water-tight joint or packing around t.h e
tube or lining of the well, and thus shut off all communication between
the water of the upper strata and the oil-bearing crevices or chambere
bclow.
·
This bag is made of leather, and is filled with flax-seed. It is put
around the tube and is pushed down to the proper place, and soon becomes so much swollen by the absorption of water, that it fills the space
between the tube and the walls perfectly, and shuts off aU communication around the tubing for either water or oil from above or below.
THE Al\'IERICAN TUBULAR WELL •

.A. very expeditious and simple apparatus for obtaining water, where
it is not at very great depths below the surface, and in alluvial soil, is
here worthy of mention. It is known as the tubular pump, or tubular
well, and consists merely of a wrought-iron tube an inch or two in diameter, which forms the pump barrel. This is fitted with a valve near
the bottom, and tipped at the end by a sharp-pointed , steel plug. This
sharp point permits the whole tube to be driven down into the soil until
the watery ground is reached, when, by raising the pipe a few inches,
the plug is detached, and the lower end of the pipe is left open, while,
at the same time, a small water chamber is formed. By inserting a
pump-rod, with a lift-box, water may be pumped to the surface in a continuous· stream.
This simple pump has worked well in sandy and gravelly soils, and is
said to have been of great service to the British forces in Abyssinia. It
could doubtless be used to great advantage in many places throughout
the .Great Basin and in Califernia.

CHAPTER LXIX.
BORING LARGE MINING SHAFTS.

The methods of boring shafts of large diameter have of late years been
carried to great perfection abroad, especially in France and Belgium,
and there is little doubt that they might be introduced with advantage
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in some sections of the western coal-fields; and perhaps, also, in the
metalliferous regions among the harder metamorphic rocks. It is therefore deemed appropriate to give a · short description of these methods
and of some of the great results which have been achieved.
Probably the most important advance in the art of mining, of late
years, is in the sinking of large shafts by boring. Boring into the earth
to great depths is no longer confined to explorations in search of water
or oil, liquids which will freely flow out in quantity through small openings, but it is now resorted to for the construction of deep shafts through
which solids, such as coal and metallic ores, are to be hoisted.
Even artesian borings have been increased in size until they resemble
rather mining shafts t,han the former borings, only a few inches in diameter. The art of boring has received a great impetus from the necessity of boring larger and deeper wells for the supply of the city of
Paris with water. Several wells have been commenced with a diameter
of more than three feet, accounts of which were given in a former
chapter.
In order to bore shafts and wells of such great diameter it is necessary
to use tools of immense size, weight, and strength, and steam-power to
moYe and, work them. The great improvements are due chiefly to
l\fessrs. Fantet, Dru, Degousee and Mulot, in France; Sello, Kind, and
Oeynhausen, in Germany; Jobard, Guibal, and Chaudron, in Belgium.
The most striking feature, next to boring, of this system of shaftsinking, is that the work is executed and the shaft is lined without
pumping the water out of the excavation. The sinking proceeds under
water, and the shaft is not drained or entered by miners until it is completed and lined from top to bottom.
The method thus finds the most useful application in regions where
the strata to be passed through are highly charged with water, and, in
fact, it owes its perfection to the necessity of penetrating through watery and difficult ground in the northern French coal-fields. The expense and extreme difficulty attending such operations in the ordinary
way is well known. Burat estimates that a capital of upwards of
$600,000 is expended in opening a coal mine with a productive capacity
of 100,000 tons annually. Examples of a still greater outlay are not
wanting. Warrington Smyth, the great British professional authority
upon mining, states that, in consequence of the difficulty of piercing
through the strata overlying the coal in Durham, England, sums of
£40,000, £60,000, and, it is even said, £100,000, have been expended on
a sing-le shaft.
As early as 1860 M. Ohaudron succeeded in sinking an air-shaft at
Peronnes, where the watery beds extended from the 43d metre to 105
metres in depth; and M. de Vaux, inspector general of mines, Belgium,
reported in 1861 that the work had been executed for less than onequarter of what it would have cost if sunk in the ordinary way.
In the coal basin of Saarbruck, in the north. of France, at L'H6pital, the
Saint Avold Company desired to sink two shafts, one for ventilation, and
the other for extraction. There were 150 metres in thickness of waterbearing strata to be passed through. After numerous unsuccessful
efforts before the year 1858, and an expenditure of more than 21,000,000
francs, about $4,200,000, the attempt to execute the work in the ordinary manner was abandoned, and recourse was had to the engineers
Messrs. Kind and Chaudron, who, by the boring process ani,veau plein,
succeeded in sinking and lining the two shafts in the most satisfactory
manner in less than thirty months, and at a cost of less than 700,000
francs, which. includes the cost of installation and the tools-nearly one-
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seventh of the whole sum. The tools used in this work, and sections of
the cast-iron lining or tubing, were exhibited at the Exposition of 1867,
and have been reported upon in the series of reports by the tJnited States
commissioners. They are also described in the reports of the international jury, and I am indebted for many of the figures here given, supplementary to my own notes at the Exposition, to the report of M. Gbrnaert.*
The tools consist of enormous trepans, one of which weighed no less
than 14,000 kilogrammes, about 15 tow;;, so large and ponderous that
it was hardly possible to conceive of its being suspended in a shaft.; and
made to rise and fall upon
·
the rocks at the bottom.
The general construction of
the trepans will be understood from the annexed figures. The massive framework is armed at the bottom with stout chisel-like
teeth of steel, securely attached in conical sockets,
and, in the most approved
forms of the apparatus,
bolted in, or so strongly
keyed that they cannot be
~..-:;:;~r"TTrrr-==~nnTITTm1 loosened and lost out in the
.
pit during the violent
Massive Trepans.
shocks of working. TheanaexP-d figure shows the form of a full-blade trepan, (a lame pleine,) as
used by Messrs. Dru Brothers, successors to
l\fessrs. Mulot, in boring at the Butte-auxOailles. One of the preceding figures
shows the construction of a trepan with a
guide rod at the bottom, as used by M.
Kind, for enlarging holes already bored
by a smaller tool. This form is made with
a detaching apparatus at the top, (not
shown in the figure,) so that it can be
raised and dropped in the bole. It cuts
by the percussive force of the blow.
The notable example of boring large
shafts by the method indicated, was, as
already mentioned, the construction of two
shafts in the department of the Moselle,
France, at L'Hopital, for the St. Avold
Company. Two borings were made ; one
for an air-shaft (No. 1) with a diameter of
Im.SO within the tubbing, and 2m.56 in its
greatest diameter; the other (or No. 2)
for a winding or hoisting shaft was bored
with a diameter of 4m.10, and was 3m.40
when finished. The operations, according
to this method, succeed in the following
order:
Dru's Trepan.
* Report of M. Gernaert in the jury reports.
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1. Construction upon the surfaee-buildings and derrick&.
2. Boring the pits.
3. Lowering the tubbing.
4. Puddling or packing.
5. Packing at the base of the tubbing.
1. Surface preparations.-The preliminary operatiom~ eoilsisted ill the
construction of the necessary buildings for the engines and tools, and
the erection of a derrick over the site of the pit. All these were of temporary construction, intended to be used merely du.ring the progress of
the work.
The derrick was made of four supports strongly framed together, and
sustaining a platform about thirty feet above the surface of the ground.
Upon this a railway or tram-road was laid for tile trucks, which carried
the boring tools and rods.
The engines for sinking comprised the -capstan, thejumper, and the
donkey-engine. The capstan was used for lowering and hoisting the
boring tools in the pits, and for lowering the tubbing or lining of the
shaft. The engines had a nominal force of 25 horse-power. The <liameter of the cylinder was Om.56, and the length of the stroke Om.70. The
respective diameters of the gearing were 1111 .70 and Om.35. Admitting an
effective pressure of three atmospheres, the initial force upon the driving shaft was 48,513 kilogrammes.
The first rope used at the air-shaft had a section of 54 square centimetres, capable of sustaining a strain of 5,400 J.dlogrammes. It was made of
good hemp; but after working for one year, it broke in lifting a trepan
weighing 3,858 kilogrammes. The tool fell from a height of 86 metres,
taking with it 17 metres of the rope. This accident occasioned a stoppage of nine days. The cable was replaced by another having a section
of 85 square centimetres, an<l after using it for fourteen months the
work was suspended for three days in order to make a new splice.
The second machine-the jumper-was made of an engine cylinder,
·open at the bottom and closed at the top. The piston-rod was connected
directly with the wooden beam, carrying the tool for cutting and boring
at its other end. By the alternate lifting and falling of this tool with
the attached beam, the rock was cut away. The diameter of the piston
of the jumper was Om.60, and the greatest length of stroke was one
metre. The jumper did not require any repairs during the whole operation of sinking the shaft.
The third machine-the donkey-engine-was used to work a pump for
hot and for cold water. It is indispensable for the supply of the boiler,
as the capstan and the jumper work irregularly. Experience has shown
that the feed-pumps should be in duplicate, so as to avoid the necessity
of stopping for repairs.
The preparations for sinking the air-shaft were commenced in October,
1862, and were finished in the following month of April. The expense
was as follows :
Francs.

Buildings. __ . . . . . . . . . . . . . . __ . _....... __ ............ _.. .
l\1achines and tools ...... _. _.... . . __ . ___ .. __ . ___ . _.. _.. .

28,302.65
37,326.91

Total .. _.. __ . _. _. _____ . __ .... _. _...... _.... __ . . . .

65, 629. 56

Boring the pits.-Before commencing the sinking with the special
tools, a preparatory I> it was sunk to a depth of 21m .40, and was lined
with masonry to a diameter of 2m.80 up to within 5 metres of the sur-
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face, where the diameter was increased to 4 metrPs. This shoulder in
the stone lining afforded a foundation for a platform.
The sinking- was accomplished by two different operations. First, a
central pit of 1m.37 was sunk and then enlarged to 2m.26. The debris of
this enlargement fell into the first pit. The tubbing was inserted in the
enlarged pit.
The boring tools employed in these operations will now be described;
the scraper, the scrape-hook, and other apparatus was used indiscriminately in the two pits.
The little trepan first employed weighed 2,085 kilogrammes, and was
formed of two principal parts-the fork and the blade. The blade was
1m.26 long, and had teeth of cast-steel, or of iron faced with steel. These
teeth increased the diameter of the trepan to 1m.37. The blade was
joined by means of keys to two strong iron arms, which were united
above with a central shaft, which was connected by a, slide with the
suspension apparatus.
This trepan worked easily through the sandstone of the V osges-gres
des Vosges. The fall given was Om.30. The progress per day was at first
Om.79, and it diminished to Om.52, and then to Om.28 at a depth of121
metres; but at 135 metres in depth, in a stratum of strongly aggregated
silicious red sandstone, the progress was only Om.15 and om.11. It was
soon found that this trepan was too light to stand the shocks of the
blows, and three successive ruptures of the stem made it necessary to
procure a stronger trepan, weighing 3,858 kilogrammes, divided among
the various parts, as follows:
Kilos.

Body of trepan . ............................................ . 2,700
Guide ....... . ............................................. .
340
Blade _................. - .... - .. - - . - - - . - - . - . - - - - - - - - - · - - - - - - 230
Four teeth of the head . . . . . . _. _.. __ ... __ .. _.. _... . _. . . . ... .
148
Four intermediate teeth ......................... _. _........ .
88
Plates and keys . . . . . ...................................... .
352
Total weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 858
The teeth are fixed upon this mass of iron by means of keys. The
sockets for the reception of the tenons are conical, and are om.10 in diameter at the base and om.og at the top. The progress in the work made by
this trepan, from the commencement, was from om.28 to om.32, and even
as high as om.83, giving a mean of om.39, being three times as much as
made by the first trepan. This shows clearly that the heavy trepans are
best for the hard strata.
~rhe trepan which was first used for_the enlargement of the pit to the
diameter of 2m.5G had a blade 2m.46 in length; it was formed like the little trepan first used, and had a blade fixed upon a fork, and weighed in
all 3,980 kilogrammes, divided as follow~:
Kilos.

Forie ................ -........ ·.. ·.... ·. -... ·.. ·................ . 2,500
Blade ...... ." ... : ..... - ..... - -.· - - - - - - " - -·- - - - - - - -- - - - - - - - · · · · . 906
Six teeth of the head ................................ . ...... .
102
Three intermediate teeth . : . . _- ..... : _-. _- : . ..... _- .......·. : . ... .
48
Two plates ................ _............ . .................. .
430
Total weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 980
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In order to avoid the frequent breaking out of the teeth, this trepan
was lifted only om.20. The progress made with it daily was from 1 m.10
to om.18 at the last, when a stratum of hard sandstone was encountered
and the weight of the trepan was found to be insufficient. Two blades,
one above the other, were then united to the fork by rings and llOlts.
Each of these blades carriP.d the teeth so as to cut the strata in two
steps. This new tool weighed about 5,000 kilogrammes. It workeu
four months, and required frequent repairs. The rate of progress per
day was only om.11. It was then decided to replace this trepan by a
more massive one, weighing 8,000 kilogrammes, and 2m.50 in diameter.
vYith this the progress was increased to om.34 a day, thus showing a
second time that in hard rock heavy trepans are required.
The diameter of the pit at the beginning was 2m.56; at 134m depth it
was reduced to 2m.45; at 155m depth it was reduced to 2m.40; from 155m.oo
to 155m.50 depth it was reduced to 2m.33; from 155m.5o to 158m.oo depth
it was reduced to 2m.25. At this depth the little pit was continued for a
depth of seven metres, and a circular curb of om.40 was fixed to receive
the base of the tubbing.
The work of sinking this air-shaft lasted about twenty-eight months
and a half. The central pit required 392 days, including 46 days during
which work was stopped, so that only 346 of actual work were necessary.
The enlarging operations to a diameter of 2m.56 occupied 469 days, including 148~ days of no work. The depth of the central pit being
143m.70, (equal to 471.46 feet,) the mean progress for each working day
was 4m.15, (13 feet,) and the enlarging to 2m.40 gave a daily mean of
4m.25 for a depth of 136m.60.
The expenses of boring were as follows:
Francs.

Salaries and wage~ .. . .............................. . .. .
Fuel .................... - ........ .................... . .
Oil and grease........... . ........................ . .. .
Ropes ........... - . . - - - . - - - - - - . - - - - - - - - - - - - - · - - - - - - - - · ·
Iron, steel, and repairs to tools ..................... _. . .
Cartage and sundries ................. . ........... _.... .

55,039.81
12,513.11
2,381.71
2,987.20
12,530.!)0
7,560.66

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

93, 013. 3D

TunnrNG.-Before entering upon a description of the operation of
tubbing· the air-shaft, it will he best to explain the system adopted b:r
:l\Iessrs. Kind and Chaudron.
The tubbing of the pits is accomplished by lowering into them a metallic cylinder, which finally rests upon a proper seat or foundation,
carefully cut for it at the bottom. This cylinder is made smaller than
the bore of the pits, and the space between the cylinder and the walls is
afterward puddled or filled in with concrete, so as to make a solid continuous lining. The metallic cylinder or tubbing is formed in sections
of a cylinder, made of cast iron, and provided with flanges projecting
inward, by which they are securely bolted together. One section or
length is auded after another to the top as the whole descends in the
pit, so that at the completion of the work tbe whole pit is lined with
iron from the top to the bottom. The outer surface of all these sections
of the cylinder is quite smooth; but in the inside, besides the flanges
for the bolts, there are horizontal ribs or webs cast with each segment,
and intended to streugthen them.
The thickness of the tubuing will evidently vary with the diameter of
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the pits anu that of the different segments, accoruing to their position
in the pit. Messrs. Kind and Ohandron detPrmine the thickness by the
following formula:
RxP
E=Om.02 X~·
E represents the thickness of the tub, R the radius, and P the pressure
expressed in kilogrammes upon the square.
l\1. Gernaert, of the International J nry of the Paris Exposition, says
that the principal merit of the success at L'Hopital should be given to
the inventors of the method of lining the shafts' while full of water.
The jury awarded the highest order of prizes under the title of co-operators to the engineer, M. Kind, of the kingdom of Saxony, anu to M.
( lhaudron, of the mining corps of Belgium, particularly for the improvements in lining or tubbing, which form an indispensable complement
to the process of boring shafts in watery strata, and without which the
perforations, however large, would not have any great practical value.
The operation of boring was not new. Many engineers had succeeded
in excavating shafts of large diameter in this manner, but the great
difficulty was to secure a .firm and water-tight lining for them. M. Kind
had proposed to lower tubbings made of wooden staYes held by metal
hoops. Many shafts were lined in this way, but all or nearly all were
failures. A shaft was finished in this manner at Dalbuch, in West, r":~ phalia; but when the wa~
'
, ~ ter was pumped out, down
~l E
h
~e~
[,6
h , ·-:::::- to a certain level the press~:~~~.c::=~=~~~ ---.! - - - }
ure displaced the staves
~,
...,
' ~ ~ and it became necessary
'"
~=========-...:-=::;;·~
-~ ~ to insert very heavy iron
,;;:;; rings throughout tlle
. . . .__ whole extent of the tub~ bing. But notwithstand~. ing these e:xpensi ve efforts
the quantity of water
~which forced it·s way
<through the vertical joints
_( was sufficient to supply a
~ powerful pump.
:"'- Cast-iron tubbing made
~ in segments of a cylinder
/
,
1
and bolted together was
J;
,b
.h j - next employed; but even
i ::::_ these,notwithstandingthe
1 ~~ great care used in fitting
~~===::::::=~=:::====::.:===~~==FM.t~L 1::::::-- and placing them, allowed
~
...
~ ~~~,''5 water to penetrate, espe~ ~.~~~ ~ ?i~lly along the, v~r~ical
~~~j e: JOints. But at L Hop.Ital,
~\E. :::::: M.
Ohaudron avmded
".,~ - ·these difficulties by castt").\:::: ing sections of the cylin~~~. drical tubbing in one piece.
""!.-.-------------.¥~~-~These sections were made
about 1m.50 high and 3m.40
CyEnt1er and Moss Box.
in diameter and varied
in thickne~s f~om Om. 060 to Om.028, but were strengthened by ribs and
flanges O!l t1~~ inside, which served 'a lso for bolting one section to another.
1

/

r
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The opposing faces of these cylindrical sections were truly turned or
planed down at right angles with the axis, so that they fitted accurately
one upon another. The joint was made more perfect and tight by a
packing of heavy sheet lead.
The shaft having been bored to the proper depth through the watery
ground, and a firm seat or socket secured at the bottom in solid and
comparatively impermeable rock, the next operation was to lower the
cast-iron tubbing to its place. This was accomplished in the most ingenious manner by M. Chaudron, by tightly closing the bottom segment
of the cylinder with a hemispherical cap, so secured that it could be
afterward removed, and then floating the cylinder in the water of the
pit. But in order to secure the descent as section after section was
added at the top a central open column or tube e e was bolted to the bottom, and through this, by means of holes drilled at proper distances,
water was allowed to enter the inside of the cylinder for the purpose of
sinking it, and to aid in keeping it in a vertical position. The annexed
woodcut shows, in section, the cylinder, the convex bottom, the central
or equilibrium column, the moss-box, and the suspending rods b band b'
b'. The moss-box is a contrivance similarin its objects and application
to the seed-bag used by the borers of petroleum wells to cnt off the ingress of water from strata around the pipe. By means of the moss,
expanded laterally when the cylindrical column of cast-iron tubbing is
allowed to rest upon it, a tight joint is formed between the firm rock at
the bottom and the cast-iron tubbing, thus effectually shutting out the
water.
The entire cost of sinking the first shaft (or shaft ~o. 1) at L'Hopital
through the watery strata to a depth of 140 metres, the internal diamter being 1m .80, amounted to 255,041.27 francs, divided thus:
Francs.

Preliminary works ..................................... .
Sinking the pit ........................................ .
Tubbing .............................................. .
Concreting ............................................ ,
Packing ...................................... _.... _. __ _

65,629.56
93,013.30
78,577.53
11,811.20
6,000.59

Total. ........... _............... _................ 255,0±1.27
Which gives an expense of 1,600 francs per running metre.
The cost of shaft No. 2 is estimated as follows :
Francs.

Preliminary works . _................................... . 104,571.77
B?r~ng the shaft ....................................... . 141,650.31
P1p1ng ................................................. . 160,220.07
Concreting ............................................ . 15,000,00
10,000.00
Packing ........
u

••••••••••••••••••••••••••••••••••••••

TotaL ....................... _. . . . . . . . . . . . . . . . . . . 440,451.15
or at the rate of 3,100 francs per running metre.
The preliminary work commenced in September, 1863, and on the 6th
of April the concreting was finished; the work lasted three years and a
half.
H. Ex. Doc. 207--35
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CHAPTER LXX.
MACHINES FOR CUTTING OUT COAL.

Before proceeding to throw down coal from its place in the bed it is
necessary to undercut it, that is, to excavate a space at the :floor of the
seam, partly in the :floor and partly in the coal, thus undermining the
coal so that its gravity assists in bringing it down. This undercutting
operation is known as holing, baring, kirving or undercutting, and is
one of the most laborious and difficult duties which the miner is called
upon to perform. It is often effected under the greatest disadvantages,
especially when the seam of coal is very thin, and is cut on the end, to
improve its salable qualities. The work is usually accomplished by
means of a pick in the hands of a miner, while he rests extended upon
his side. An experienced miner makes about forty blows a minute with
a pick and cuts from three to four feet under the coal, at the rate of one
to one and a half linear yards per hour. In order that the miner may
have the necessary space for his body in working so far under the coal,
much of the coal has to be cut away and destroyed. It is estimated
that the miner under such circumstances exerts about one-sixth of a
horse-power, which is applied percussiv·ely. He works into the coal as a
mechanic with a hammer and cold-chisel used to cut away iron before
planing and slotting machines were invented. The proposition to substitute machines for manual labor in cutting out coal was made some
twenty years ago, by Mr. Peace, of Wigan. He invented a machine
called the iron-man, but it met with ridicule and contempt. Much attention has of late been given to the construction of machines for the
purpose, and a very considerable degree of success has been attained;
but it cannot be said that any of the machines yet put into operation
give entire satisfaction under all conditions. Most of the efforts in this
direction have been made in England, where several machines have
been brought prominently before the public by means of descriptions
and advertising, and by the exhibition of the machines or mode1s at
the Paris Exposition of 1867.
The following observations upon the value and importance of machines for excavating coal are taken from the Colliery Guardian, November, 1869:
How to win and work coal most economically, is a problem the satisfactory solution
of which is of the highest moment to the colliery owner, the mining engineer, and the
public at large. In this matter producers and consumers are alike interested, n.nd the
question is one the growing importance of which is becoming daily more evident. In
these times of keen competition, the most successful man in any branch of industry
will generally be the one who has at his command the most efficient appliances in the
way of improved machinery and skillful mDdes of operatiDn. To this rule-applicable
to trade and manufacture generally-coal-mining is no exception. A saving of a very
insignificant amount-say but a few farthings-per ton, upon the whole of the out-put
of a large colliery, will make a marvelous differeiHJe in the financial prosperity of th~
concern, and will present a very satisfactory result in the profit and loss account. To
this fact colliery owners and managers are fully alive. Hence, in the meetings of
the North of England Institute of Mining Engineers, and other kindred associations
established in the several mining districts of Great Britain, attention is perpetually
directed to this one point, and a patient ancl "painstaking· examination- is given to every
proposal, the professed object of which is to facilitate any of the numerous operations
connected with mining industry. Any improvement in boring or sinking-in coalgetting or underground conveyance-in winding or shipping the produce of the mine,
need only be fairly hrought under the notice of the mining community to insure for
it careful consideration and impartial judgment. Special attention has of late years
been directed to the subject of coal-getting 1Jy machinery. More than a century has
elapsed since the first apparatus designed for the effecting this object was patented,
and since that time "iron men" and, Qoal-getters in great numbers, and almost equally

THE MECHANICAL APPLIANCES OF MINING.

547

great variety, have been presented to the mining -public. Additional impetus was
given to inventive genius by the appointment of a committee of the North of England Institute, commissioned to investigate the subject, and to report upon the value
of existing patents; by the prizes offered by the South Lancashire and Cheshire Coal
Association for the best coal-cutting machine; ::mel by the encouragement afforded by
mining engineers, both in their individual capacity and when incorporated into associations. It was felt that, looking at the success which in other departments of industry has attended the substi-3ution of machinery for hand labor, there was good ground
for the belief that machinery might also be advantageously applied to the cutting of
so uniform a substance as coal, and the driving of airways through it. The purely
mechanical operation of cutting, by means of a light pick, a groove of from 2! feet to
4 feet deep along the face of coal which is to be removed, is not only slow and laborious, but also wasteful, inasmuch as a considerable amount of the seam is necessarily
cut into slack; and forming, as this process does, the chief item of expense in the excavation of coal, it has of late been more seriously forced upon the attention of coal
owners by the irregularities and strikes of the workme11, which have so often brought
the operations of coal mines to a ruinous stand-still. The introduction of efficient machinery is also calculated to have an important bearing on the safety of mines, enabling
them to be more rapidly opened out, and the seam to be intersected or the winning to
be surrounded by air-ways so as to drain off the dangerous gases. It is not to be wondered at, therefore, either that an efficient machine for getting coal should have become
an acknowledged want, or that so many ingenious inventors should have applied themselves to the production of apparatus to meet that want. It is true that many of the
inventions have been crude, and some of them designed without much regard to some
of the first requ>sites to extended application, but others have been tested in actual
working, an<l founu to give satisfactory results.

1\fachines for coal-cutting may be classed under two distinct types,
being, like the machines for rock-drilling, made upon two very different
principles. One type is percussive, and imitates the cutting operation
of the pick as swung by the miner; the other concentrates and applies
the power continuously through cutters which are pressed against the
coal and shave it off little by l·~.ttle. Prominent among the machines of
the second type is that of Carret, :Marshall & Co., of Leeds, England.
CARRET, MARSHALL & COXP ANY'S COAL CUTTING MACHINE.

This machine works like a hand-plane; and it is claimed that it has
the power oo eighteen men, that it can work effectively in a ~pace only
two feet high, and cut into coal as a scoop cuts into cheese, accomplishing more in one minute than 700 blows from a pick can in the same time.
It is about two feet high, weighs one ton, has four legs of adjustable
length, and is provided with a holding piece adjusted so as to touch the
roof of the drift and hold the machine firmly to its work. The motor
is water, under a pressure of about 20 atmospheres or 300 pounds, and
supplied through a 2-inch pipe at the rate of 30 gallons per minute.
This water pressure acts vertically on a 5-inch piston pressing against
the roof, and horizontally on one about the same size, reciprocating 18
inches and 15 to 20 times in a minute. There is a pressure of 5,000
pounds against roof, and the same pressure acting horizontally, forcing
three steel cutters shaped like cheese scoops into the coal. These cutting tools are 3 inches wide, and penetrate 4 feet, with a power equal to
3 horses or 18 men; and this is effected by a consumption of 50 pounds
of coal per hour to feed the boiler of the engine, which makes the water
pressur~, and pumps the same over and over again.
The construction in detail is shown by the figures,* which embrace a
front elevation, a ground plan, and an end view, all drawn to a scale of
three quarters of one inch to one foot, or one-sixteenth the real size.
The machine in operation fixes itself dead fast upon the rails during
the cutting stroke, and releases itself at the back or return stroke, and
traverses forward the requisite amount for the next cut without any
* Supplied for this report by Messrs. Carrett, Marshall & Co., the manufacturers.
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manual labor. Should the tools be prevented making the full stroke at
one. cut, they ~ill continu~ to m~ke more strokes at. the same place,
until the manmum depth IS attained, when, the machme will move itself forward the required
amount for the next cut.
Thus, at one opera.tion, a
straight depth is
uniform
----=3HOW
attained, parallel with the
rails, inducing an even
fracture when the coals
are brought down, and
thereby a straight line for
the new coal face. There
is no percussive action,
. either against the roof or
.~ into the coal, but simply
1e a concentrated pressure, ·
$producing a steady recip! rocating motion at fifteen
§ strokes per minute. There
~~is, consequently, no dust
.,S or noise, and little wear
"d and tear.
o For the same reason,
g when cutting pyrites, the
.r;;; tools throw out no sparks,
"o and the workman can hear
o any movement in the coal
~or roof.
~ The required height
] from the line of rails in
~ the "holing," "kirving,"
...,~or "baring," varies in
~ different mines, it follows
~ that the hydraulic cutting
0
cylinder, and its direct
action cutting tools, have
sometimes to be arranged
above the carriage, and
sometimes beneath the
main carriage, or close
down upon the rails; as
is illustrated in the elevations. The first figure is
the main carriage, with
four wheels far enough
apart to allow the machine to be placed longitudinally when being transported from place
to place. The screws YY are for raising and lowering the carriage
and its cylinder and cutting tools. The pinion Z and the segmental
rack H regulate the desired angle of the tools cutting into the coal
face, and the two nuts xx at each end of carriage regulate the angle
required, when necessary that it shall not be in the same plane as the
rails.
AAA are the cutting tools, B the cutter bar, N a guide roller for the
same; Dis the main cylinder, with its self-acting hydraulic valve mo-
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tion, which passes a portion of its water alternately above and below
the piston of the holder-on, which thus rises and falls without percussion, and follows the uneven line of the roof of
the mine, so that thererequired stabilit.y is given to the machine for the
time being, an instant
before the cutters enter
the coal.
The" holder-on piece"
can be any length necessary to bridge over gaps
in the roof; it is loose on
the pin F and droops at
its leading end to enable
it to ride over the Yarying projections in roof.
The traverse motion is~
actuated by the pin b, ~
which connects the cut- ~
ter bar with piston rod,$
and at the termination of ~
each end of its stroke~
actuates the lever d in 8'
both directions, which ~
operates on the pawl e, ~
which causes the chain ?
pully to revolve on the ~
chain i, made fast ahead ~
by an anchor-prop be- ~
tween floor and roof.
a
Although the length ~
of stroke of each cutting~
tool is eighteen inches, &
the practical cutting ;S.
length is sixteen inches, ~
and, consequently, the ·
three cutters jointly give
a total effective depth of
four feet at each stroke
of the machine, finishing the work as it goes
along. The mechanism
employed consists of a
hydraulic reciprocating
engine, adjustable to any
height and angle, having
a self-acting valve motion. The cvlinder is
four and a half inches
diameter, and lined with
brass, and the piston
made tight with ordinary
hydraulic leathers, which can easily be renewed. Within the piston rod
is attached the cutter-bar of steel, carrying the tools or cutters. These

<
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can be varied in number to suit the depth to be holed at one operation. The entting tools are of double sheer steel, can be easily made,
and are very strong, and can be removed and replaced in a few moments; they can be readily sharpened on an ordinary grindstone. The
cutter-bar is also moveable, when transporting the machine from place
to place, for which purpose the main cylinder is, for the time being,
placed longitudinally with the rails. (See dotted lines in Fig. 1.)
The machine is about three horse-power, and weighs one ton, and will
work either right or left. (See dotted lines on ground plan.) It is selfacting in all movements, and will ascend steep gradients; being simple
in all its parts, it is not liable to get out of order, and is easily managed
by an ordinary miner, and can be transported from place to place, on
the ordinary rails, about the mine,
The machine undercuts "holes," or "kirves," with a man and boy as
attendants, and completes the work with once going over, at the rate of
fifteen yards per hour, and at any angle and height from floor rails, being suitable for either ''dip" or "rise" workings, and is capable of cutting the thinnest seams. The pressure of water which actuates this
apparatus can be obtained either from the stand pipes in the pits, or
from pumps attached to any existing engine, or from an engine and
pumps specially made for the purpose. The quantity necessary is only
what is sufficient to fill the circuit of the pipes. using it over again when
desirable, as in the Bramah press.
·
Each machine uses thirty gallons per minute, at about 300 pounds
pressure, according to the hardness of the coal or mineral to be operated
upon. In cutting the shale of the Cleveland ironstone band, a somewhat greater pressure is found to be necessary.
There is no limit to the pressure of water that may be used, nor the
distance it may be forced without loss of power, beyond that due to its
friction along the pipes. The same water pressure is also applicable to
work pumps and rotary engines for hauling, &c., and other requirements
in the mine, at a distance fi·om the engine power.
In cases where there is a fall of water, say of 100 pounds pressure, it
can be "intensified" by a self-acting machine to 400 pounds pressure, to
work the coal-cutter, but sacrificing three-fourths of its bulk, which is
set free.
In arranging the engine and pumps required to make a "continuous
stream" of water pressure for working these machines, it is preferable
to have two steam cylinders, so that there be no dead center. They are
constructed to work one, two, or four machines. Pipes, if for one
machine, are of 2-inch bore, wrought iron, a superior quality of gas
pipes strong enough to stand 500 pounds pressure, and are supplied at
3s. 6d. per yard. These pipes are screwed together in the ordinary manner, and adapt themselves readily to the irregularities of the floor of the
mine. A flexible pipe 1-2--inch bore, suitable for the same pressure,
allows the machine to traverse.
The cost of each self-acting coal-cutting machine as here described,
without its anchor-prop, traverse chain, or pipes, is £125.
This self-acting, hydraulic, coal-cutting machine, or •'iron man," which
has now been two years at work, does not dispense with the labor of the
miner, but performs for him the undercutting, which is a most laborious
operation, either in the end or face of coal, and in a more efficient and
economic manner than he can do it himself. The coal so operated on by
the machine does not fall forward when becoming detached from the
roof, but settles on the lower bed, thereby avoiding serious accidents.
It is claimed that the saving in coal alone more than pays for the outlay;
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and that it is practicable to cut with the most perfect ease into the floor
of the mine, thus preve!!ting all waste of coal whatever.
The size of the coal is improv~d, the amount of slack is considerably
reduced, and a single seam, it is said, will yield more by one thousand
tons of coal per acre than when worked by baud labor in the usual
manner.
COAL-CUTTING MACHINE OF MESSRS. JONES .AND LEVICK.

This machine may be described as a contrivance for holding and
swinging a miner's pick so as to undercut a coal-seam nearly as it is done
by hand. It is actuated by compressed air, and is mounted on a carriage or truck with four wheels, with an extended cast-iron platform in
the rear for the man who works the machine. A crank-pin on a flywheel actuates two bevel-wheels for moving the machine back or forward on the rails of the gallery.
The handling of this machine is very simple. The workman on the
platform turns a wheel so as to bring the pick into the proper direction;
he then opens a cock admitting compressed air into the cylinder by
working the slide with a lever. The machine being thus set in motion,
it is merely requisite to move it forward to follow up the work done by
the pick. The air, on leaving the cylinder, escapes freely into the
gallery.
We subjoin the reported results of experiments made by this machine
in two mines in England :
In the High Royd colliery, in a hard coal, and in a gallery in which
the rails were in a bad state, with an air pressure of from 2 to 2~
atmospheres and 70 to 80 blows per minute, the average hour's work
of the machine was a channel from 8m.20 to 9m.15 long and from Om.DO
to lm.OO deep, including stoppages. The width at the bottom was Om.037,
and on the face om.08. During 10 hours' com;ecutive work the work
produced by this machine was equal to that of 20 miners d.uring the
same time; and it appears that the consumption of air is equal to about
3 horse-power.
FIRTH'S P .ATENT COAL-CUTTING MACHINE.

This is also a percussive machine, and is worked by compressed air.
It is mounted upon wheels which run upon rails on the floor of the
mine. A pick is attached at the forward end of the machine to the
lower end of a vertical shaft, and a horizontal swing or s"·eep is given
to it by means of arms and levers connected with the piston-rod. In its
form and mode of operation, this machine somewhat resembles the preceding. Some improvements in this machine have been reported recently. It is stated to be working in the seam known as the " Little
Coal," which is 2 feet 8 inches thick, and to have under cut a face of
500 yards in length to a depth of 3 feet, using a new form of the pick
which removes the dirt as it proceeds.
Mr. Firth has also recently invented a method of fitting picks with
movable cutting points. It is the general custom to work picks with
points solid ; that is, the point and pick in one piece. By this arrangement it becomes necessary to take tlw whole pick out of the pit whenever blunted, in order that it may be sharpened. The improvement
consists in making a boss on that part of the pick nearest the point. In
this boss is a socket of any suitable shape, by preference a circular taper
socket, the loose point being cottered into the socket against a piece of
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India-rubber, or other suitable substance, at the bottom of the socket or
around the outer edge of the socket, so that when the blow is given some
11art of the strain is taken off the point. The edge of the socket is
brought as close as possible to the point, for as the socket must enter
the groove made in the coal, and must be clear of the top and bottom
of the groove, and as in some cases the groove is not more than one a11d
three-quarter inches in height, it will be readily seen that the closer the
socket is to the point the greater the resisting strength of the point.
HURD'S COAL-CUTTING MACHINE.

Mr. F. Hurd, of Rochdale, England, has invented another form of coal- .
cutting machine, in which a number of steel cutters or teeth are placed ·
on an endless chain or band moving longitudinally around a long arm.
The invention is claimed to consist* in cutting horizontal, longitudinal,
radial, and diagonal grooves in the coal or other mineral to be excavated,
by means of a series of link stocks containing the cutters, which are
jointed together in such a manner that no rivets or connecting pins are
required. This series of cutters passes round a pulley mounted in a
radial arm, and around a toothed wheel fixed to a shaft which fits in a
telescope frame, to increase or reduce its length; the radial arm is provided with grooves which support the back of the cutter stocks, and prevent them from being drawn out of the groove in the radial arm. The
toothed wheel may be driven to give motion to the cutters by an improved
motive-power engine, or it may be driven in any other convenient manner.
The position of -the radial arm is changed so as to give the required cut by
a worm fixed to the outer shell of the telescope shaft, and a cam fixed to
the driving wheel; this cam, by a lever and catch, turns the worm at intervals, and thus ad vanees the cutters to the extent required. The engine consists of an oscillating cylinder to which the compressed air or other elastic
fluid is admitted, and from which it is exhausted through two or more
ports, the oscillation of the cylinder causing the ports to be opened and
closed at the proper times without the aid of eccentrics or valves for
givjng the req·uisite to-and-fro motion to the piston and piston rod, which
latter is connected to the crank pin in the fly-wheel. The engine can
be reversed by two double taps placed in the passages leading to and
from the ports, ·which taps are connected and worked simultaneously by
levers or gearing. The cutting apparatus, and the engine by which it is·
driven, are connected to a bracket which fits on a screwed pillar, and it
is raised or lowered by gearing connected to the engine, and which gearing reverses the direction of motion up or down by changing the position of the wheels. The bracket also supports two shafts with two
eccentrics for acting on surface clips, one to secure the bracket in the
position required, and the other to secure the radial arm. An apparatus
for compressing air is also included in the invention. It consists of a
series of pump barrels, the pistons of which are worked by a diagonal
disk or other equivalent; this disk, or its equivalent, is driven by steam or
other power, and the pump barrels are all united to the air receiver. As
the pressure increases in the receiver, the piston rods are disconnected
in succession from the driving disk, or its equivalent, until the final compression is obtained by the last pump barrel. The pumping apparatus
is placed in a water course to keep the barrels cool.
An idea of the form and operation of the cutting machine may be ob* Described with drawings complete in the Colliery Guardian, November 19, 1869.
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tained from the annexed figures, showing a machine designed for working
in very narrow seams. The first is a plan, and shows the principal

Hurd's Coal-cutting machine.

part of the frame j j of the machine with its long arm e4 reaching forward
and carying the cutters e e, by which the groove is cut in the coal. Steam
or compressed air is admitted through the pipe w to the cylinder b, in
which a piston moves back and forth and gives motion to the. fly-wheel c.
The arm is controlled by a tangent screw working in a segment of a
wheel, the outlines of which are shown between i and i'. By means of
this screw, moved by a crank at the side of the cylinder b, the arm can
be thrown to one side or the other. It has a horizontal sweep of thl'ee
feet or more, carrying the cutters with it, as shown in the figure, each
tooth in succession cutting or scraping off a little of the coal. Alternate
teeth are different, one cutting a double groove and leaving a little ridge
or tongue which the next tooth cuts away. The cutter stocks, into which
the cutters e e are set and held by a screw, are linked together in a peculiar manner without rivets or pins, as indicated in the figure, which shows
only two of the teeth in the sockets. One
socket, by means of the book-like or curved
connections, holdstothe next, and thus form
a chain which slides in the groove of the ..L~'- r(" .., ,.---~.:1)
a~m. The figure also shows a po.rtion of one
j/(~_) / . ! ..
l.~::::-~
s1de of the end of the arm, boldmg the pul- · ·... ,.-~'··----->--<---- ·-·- ley upon which the chain of cutters turns. yc~:~:'.);:~-;:::==::===.-··
By means of a screw and lock-nut this pulley may be thrown outward
to take up the slack of the chain.
This apparatus is reported to be working in a 20-inch seam, and making a semi-circular sweep of 6 feet 6 inches in fDur minutes, with only 25
pounds pressure on a 6-inch cylinder with six inches stroke, cutting a
groove of 1-! inch. The weight of the machine is nearly four hundred
pounds. Mr. Hurd has also made a machine to be worked by hand,
which is much lighter.

y::_)

:-.:!/

BREAKING DOWN COAL BY HYDRAULIC PRESSURE.

As it is exceedingly difficult, if not impossible, to secure perfect ventilation in all parts of coal mines so as to effectually dilute the com bustible gases and render them inexplosh'e, it becomes vel'y important to dispense with the use of gunpowder, the explosion of wbich not only fills
the workings with smoke and vitiates the air, but frequently ignites the
:fire-damp. It is the opinion of one of the inspectors of mines in England that half the explosions of fire-damp are traceable to firing shots,
and that a vast number of accidents from falls of roof are caused by the
shattered condition of shale-roofs, after blasting to the extent now prac-
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ticed. In dangerous coal-seams it is clearly wrong to use gunpowder,
and it is perhaps a mistake under any circumstances. The exceptions
are thought to be rare, while the accounts of fatal accidents are numerous.* Wherever much powder is used in getting down the coal, the
value of the coal is much lessened. It is a well-known fact in England
that the least capable men in any colliery use the most powder, and as
a consequence the coal which they mine is less valuable than that thrown
down with less consumption of powder, by skillful and experienced miners. Again, in some cases, coal-seams themselves have been ignited
by the use of powder.
All these objections to the use of powder have rendered a substitute
very desirable. Mr. Samuel P. Bidder, jr., of England, proposes to use
the force of a hydraulic press, and has experimenred with a machine
constructed for the purpose. The machine that be exhibited in model
at the Institution of Civil Engineers is described as follows :t
The principal machine consists of a small hydraulic press, weighing about 60 lbs.,
and of 15 tons power. To this press is attached a pah· of steel tension straps, bent in
the form of a tuning-fork, and which are connected with the press by a collar. At the
end of these straps is first placed a clearanee box, about 4 inches long, and upon each
side of the straps expanding pieces, (also made of steel,) which exert a pressure at the
sides of the hole, and are 15 inches long. The points of a pair of twin wedges, 15
inches by 3 inches, constituting one wedge, are then inserted in the expanding piece,
and the machine is fixed in the hole. The hydraulic press, (having been already charged
with about three pints of water, which may be used over and over again without loss,)
is then worked by a man by means of a small handle, and the ram from the cylinder is
forced out, thus driving up the pair of wedges between the expanding pieces, giving a
lateral extension of about 3 inches. This not being in all cases sufficient to bring down
the coal, the press is withdrawn, and the relief-valve opened, thereby allowing the
water to return to the reservoir. A second wedge is then inserted between the two
twin wedges by means of a small rod, five-eighths of an inch in diameter, and, the press
· being again connected, this wedge is driven home in the manner before df'scribed. By
this means an additional expansion of 3 inches is obtained, making a total expansion
of 6 inches, which in most cases is found sufficient; but a third wedge can be apvlied,
if necessary, and the expansion thus increased to any reasonable extent. In this manner as much as 10 or 12 cwts. of coal have been brought down in ten minutes.
The drilling apparatus, the principal part of the machine, consists of a screw 4 feet
by 1t inches in diameter, to the end of which is attached the drill. The fulcrum for
taking the resistance of the screw is obtained by inserting a bar of iron in the coal at
the side of the place selected for the hole which the machine has to drill. This small
apertme is made by vunching with the ordinary instrument a bole 10 inches deep and 1
inch in diameter, and the time occupied in making this preparation is usually about four
minutes. The small bar for taking the resistance of the screw is then inserted, and it
may either be fixed at the side or in the face of the coal, as the case may require. The
screw is then adjusted to this bar, and the drill driven in the coal by a man turning
the handle at the end of the screw. The time occupied in drilling this hole for the
machine, 3 inches in diameter and 3 feet 6 inches deep, is from 10 to 15 minutes, according to the hardness of the strata; and if it is necessary to drill the hole in such a position that the rotary motion of the handle by which the screw is propelled cannot be
obtained, a ratchet may be used, so that, under any circumstances, no difficulty can be
felt in procuring the required motion.
.
*Another sad illustration of the carelessness of some miners, notwithstanding the
knowledge they have of the perils to which they are subjected in the pursuit of their
daily avocations, is furnished by a shocking calamity which occurred at the Astley
Deep Pit, Dukinfield, on Thursday evening last week, and the cause of which has since
been ascertained. Certain parts of the pit are known to be strongly charged with gas,
and the colliery regulations very properly prohibited blasting in consequence. In spite
of the rule, however, nnd well knowing, as they must have done, the awful risk to
which they were subjecting both themselves and their fellow-workmen, two miners
fired a shot in one of the highly dan(Yerous "brows." They have paid the penalty of
their hardihood and recklessness by the loss of their own lives; but along with them
seven others have also been hurried into eternity. One of these men had been warned
before t.he magistrates of the consequence of neglecting the precautions prescribed in
the rules only a few months ago. The inquest was on Saturday formally opened and
adjourned.-Colliery Guardian, March 11, 1870.
t Mining Journal, June 12, 1869.
___..
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The first trial of the machine was made at a pit belonging to the North Staffordshire
Coal and Iron Company, (Limited,) at Talke-o'-th'-Hill, in a heading in what is called
the Eight-feet Banbury seam of coal, at a depth of 350 yards from the surface, and under
ordinary working circumstances, so far as the place selected was concerned.
Considerable difficulty is always found in fairly testing a machine under such circumstances as these, Lut, notwithstanding every disadvantage, the hole for the machine was drilled and about 4 tons of coal brought down in 25 minutes. Mr. Higson
asked a workman in charge of the place how long it would have taken him to havo
drilled the hole and fired the shot according to the present system of blasting, and he
consiuered that an hour would be required for the purpose, and a ponn\1 of gunpowder
used, at a cost of 5d. The superiority of the machine was, therefore, eviuenced by the
saving of 35 minutes in time and 5d., the cost of powder, and the work was <lone without the smallest danger to any one. Two further trials of the machine were made in
other parts of the workings, in both the Seven and Eight-feet seams, with results equally
satisfactory. The mode of using the machine in the working of coal would be to provide each set of colliers with a pair of steel tension straps, and the machine could
easily be carried about by a man like a double-barrelled gun under his arm from place
to place. It would thus be necessary to have only one press for a la,rge number of
these places~ the entire cost of the machinery is very small.

SECTION III.-TRANSPORTATION, VENTILATION, ETC.
CHAPTER LXXI.
TRAMWAYS AND WAGONS.

As mines increase in depth and extent, the cost of sinking and maintaining shafts is much increased, and it is no longer economically possible to keep several hoisting-shafts in operation. It is therefore necessary to confine the hoisting to one central shaft, which thus becomes the
only outlet of a constantly extending system of underground tramways,
over which the minerals or debris are conveyed to the shaft in order that
they may be raised to the surface. As the work of extraction of the ore
or coal progresses, the distance of the mineral from the shaft, especially
in collieries, is constantly increasing, being in some• of the European
collieries as much as 4,500 feet or more, and it is thus become a very important item in the expense of mining to move the mineral to the shaft.
So, also, when, as is common in California and Nevada, veins are
reached by long tunnels, the tramming or underground transportation
forms a serious item of the cost of getting the mineral to the surface,
and it is important to determine the best forms and sizes of the wagons
and tracks to be used.
TRAMMING AND TRAM WAGONS IN CALIFORNIA.

Very little attention has been given in the mines of the west to this
subject of tramming. The forms of wagons, or" cars," as they are usually
called, are almost as numerous as the mines in which they are used.
In general, they are made of wood (there are some of iron) banded with
iron, and are supported upon small cast-iron wheels, running upon axles
of the simplest form. The size varies with the size of the tunnels, but
h; never larger than a man can manage with ease when loaded, except
when, as at the Mount Diablo coal mines in California, horses are employed for the haulage. These coal mines perhaps present the best
examples of underground tramming upon the Pacific slope.
The average distance of underground hauling at these coal mines, is
now perhaps not far from one-third of a mile. This distance varies, of
course, in the different mines, and in different parts of the same m:lne.
The maximum distance of underground haulage is in the old or upper
Black Diamond gangway, which, from its face to the mouth of the tunnel,
is now about 4,200 feet. This tunnel is about 400 feet long, before
reaching the coal, and extend~ for the remainder of the distance on the
coal and is constantly being worked further. The haulage upon the
horizontal tramways is done by horses at an average cost of not less
than fifteen cents, and probably as great as twenty cents, per ton per
mile.
The sizes of cars, tracks, &c., vary considerably in the different mines,
but the tracks are all alike in their construction, being made by spiking
a tight strap-iron rail upon wooden stringers supported on wood cross-ties.
A light 1-rail would be a decided improvement. The cars at most of the
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mines have to be made so that they can be used not only on a horizontal
roadway, but also upon an incline. They are therefore built higher behind
thanin front, in order to prevent the coal from falling back out of the
full cars as they ascend the slope. At the Mount Hope slope, leading to
the lowest level of the Black Diamond mines, and pitching at an angle
of 37° 15' to the south, the cars, built of wood and sometimes of sheetiron, have the following interior dimensions: Length, 6 feet 6 inches;
width, 2 feet 5 inches; depth in front, 2 feet 5 inches; depth at rear
end, 2 feet 11 inches. The width of track is about 36 inches. Tlwse
cars hold about a ton of coal and they are drawn up the slope by a
steam winding engine. Some details concerning this hoisting will be
given beyond.
TRAMMING UPON 'l'HE COMSTOCK LODE.

The annexed figure, drawn to one-twentieth of the full size, shows the
construction of a dumping car, made of wood, designed to run equally well
on a horizontal track, upon a steep incline, or upon the surface. It is
the form used some
;--......--a--'---;:....._--l~ · years since at the
Ophir mine, on the
Comstock lode. The
body of the car is supported a little forward
of its center upon the
extreme end of a
strong frame which
"~~
_·_"···'·..·\
b
(;::\ o
turns upon a central
~~-------'-~-+-s;:;
pivot and rests upon
.
. .
a lower frame or truck,
Dump~ng Car for mclmed shaft or gallery.
carrying
the
low
wheels. This arrangement for turning the car upon a pivot allows its
load to be dumped on either side of the raised track at the dump-pile of
ore, _or at the attle-beap. The forward end is closed by a flap-door
opemng outward, suspended on an iron rod, extending from one side
of the car to the other. The back end of the car and half its length on
top are closed with planks, secured by strong iron straps.
UNDERGROUND TRAMMING .A.BRO.AD.

The next figure represents the tunnel car used at Freiberg, Saxony.
The load is sustained
upon the axles by a
timber extending longitudinally in the center,
under the car.
The wheels are of
good size, and the outer
ends of their axles are
supported by the heavy
iron bands depending
from the side of the box.
The next figure will
recall to the minds of
those who have visited
the Freiberg mines the
"hund," or dog, so commonly employed in that district. It is of wood, bound with iron, and
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constructed of such a size as to be managed, when loaded, by a single
man. The axles are fixed, and the car is turned, when necessary, by
tilting it so as to lift the forward
axle and leave the weight resting
on the two larger wheels only.
These dogs are particularly useful
in mines where tracks have not
been laid. Their broad wheels enable them to go through ordinary
galleries, or over the inequalities of
the surface. They are generally,
however, run on strips of boards,
or ways otherwise prepared, to
diminish the labor of the miners
propelling them.
The rapidl,y increasing production of the coal mines of Great Britain
and the Continent has necessitated great improvements in the methods
of transportation underground. The wagons used for the purpose and
their running gear are no longer roughly and rudely constructed, but
are made with great care. The wheels are accurately made, well bored,
and fitted with carefully turned axles, and these are ket>t well lubricated
by grease-boxes, so as to prevent loss of power, wear, and friction.
In France and Belgium a few years since a plain fiat rail, set on edge
and tightly wedged into the cross-ties or chairs, was preferred to any
other. The size of the iron depended upon the weight to be sustained.
For cars carrying 500 kilogrammes, 0 .055 by Om.011 was sufficient;
but if the track was to be used for a long time, heavier iron was preferred. The width of track was, and is, in general, from Om.60 to Om.SO.
At the Blanzy collieries, where the cars carry about 1,000 kilogrammes,
(one ton,) the width is Om.so, and the fiat-bar rails measure Om.07 by
Om.02.
At the Anzin collieries it is found advantageous to use iron crosa-ties,
with chairs welded or riveted to the ends, in preference to cross-ties of
wood. Rails with a rounded summit, and thicker at the base than the
top, were in use there in preference to the square-edged rail, but these
have in turn given place to a light 1-rail. It was calculated by Burat
in 1861 that the tramways at Anzin, Om.60 wide, and with cross-ties of
iron at distances of Om.So, did not cost O\er five francs per lineal metre.
But great improvements have been made since that. time, :1nd in the
Supplement au Materiel des Houilleres, Professor Burat states that the
conclusions arrived at, after very careful investigations of the methods,
are : 1. That the narrow-gauge tracks, those, for example, of Om.50, are
the most desirable. 2. That the fiat rails and bar rails on edge should
be abandoned for rails presenting at least two centimetres of bearing
surface to the wheels. 3. That the charges for the cars should not be
greater than 400 kilogrammes, net weight, in order that the attendant
may easily turn the car on curves of short radius, or put it upon the
track in case of its running off. Light 1-rails are in use in some of the
collieries, as well as the method of oiling known as Evrard's, by means
of an oil-box placed in a hollow axle.
SELF-LUBRICATING AXLES.

Evrard's contrivance is described in the reports upon the Paris Exposi~
tion. It is designed to supply oil iu moderate and regular quantities to the
iournals or bearings of the wheels of wagons for underground tramming,

5 60

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

and for excluding all grit and dirt from the bearing surfaces. The
wheels are supported by journals J J, working in a hollow cylinder or
box a extending across the bottom of the car. This cylinder is calibered
at each end, for one-third of its length, for the reception of the journal.
The middle third of the cylinder is left rough, and receives -an oil-box,
which may be filled through a hole in the cylinder, closed by a screw s,
with a conical point, which enters the oil-box and nearly closes the hole
in it, leaving only a small opening, through which oil can exude in small
quantities whenever a bubble of air enters. The journals are retained
in their places by caps c c, fixed to the truck and fitting over the ends
of the cylinder and catching upon a shoulder left upon the journal.

Evrard's Self-lubricating Axle.

Axles of this kind used upon wagons at the mines of the Vicoigne
Company consume a decilitre of oil in running an aggregate distance of
150 kilometres-about 62 miles. Oil is renewed every fortnig·ht.
M. Evrard, in his description in detail,* states that a car with its two
axles did not consume more than three decilitres of oil in 22 days' running, the total distance run having been 448 kilometres.
Since the Exposition of 1867 a commission of mining engineers has
been organized in Belgium for the purpose of studying the different
forms of cars and tramways in use in the coal basins of the north of
France and in Belgium. The car designed by M. Parent has been introduced in many of the mines of the Anzin company, and appears to
give great satisfaction. The body is rectangular, 1m.10 long, om.778
wide, and om .57 deep; capacity, five hectolitres. The body is made of
iron, two millimetres thick for the sides and four milimetres for the bottom. The total weight of the car~ with wheels of wrought iron, is 190
kilogrammes, and with cast-iron wheels, 210 kilogrammes. They cost 96
francs each, with cast wheels, and 102 francs
with the wrought-iron wheels. These wrought
wheels are stamped from a single piece of iron,
are om .28 in diameter, and weigh 8 kilogrammes
each. They are much lighter and less liable to
break than the cast-iron wheels.
At the Chazotte collieries, M. Max Evrard
has adopted the Pagat wheel and axle. This
is a broad-faced wheel of small diameter, the
form and construction of which may be 'best
understood by reference to the annexed figure,
which is a section through the center, showing
the end of the axle and the oil-box. This oilbox appears to be the chief merit of this wheel.
The end of the axle protrudes within it, and
the wheel is held in place by a simple spring
linchpin inserted through one of the large
holes made in the hub to permit the introduction of the grease from time to time. These
Pagat Wheel and Oil-box. two ·openings are closed by corks c c only. A
*In Burat's Materiel des Houilleres-supplement, 1865, pp. 12-14.
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hard grease or tallow is used, and is inserted by means of an injector.
When by movement of the wheel the axle warms a little, the grease
slowly melts and runs into the bearing so gradually that it need not be
renewed oftener than twice a week.
According toM. Evrard this box once filled with grease is sufficient for
running a distance of sixteen kilometres. It holds 128 grammes ; the
grease costs 52 francs per 100 kilogTammes, and the expense per ton, per
kilomet~.e, is, consequently, for the four wheels of a car 0 rr.o455. These
wheels are used under an oval tub car, the capacity of which is limited
to 340 kilogrammes.
At Blanzy, the cars are rectang11lar, expanded over the wheels ; carry
a charge of 600 kilogrammes and weigh 230 kilogrammes. The wheels
turn upon the axles, and the axles turn in boxes fixed to the body of the
car.
USE OF SMALL TRAM-WAGONS.

In South Wales it has been argued that small tram-wagons are more
economical than large ones, since they permit less height of the drifts,
less cost of tramways, and the use of ponies and boys instead of horses.
At a meeting of the Institute of Engineers it was stated that at a colliery in the Aberdare Valley there had been effected, by the introduction
of small trams, a saving of 1s. a ton. The vein was 3 feet 8 inches
thick, and the old principle was to cut as much as 6 feet 6 inches for
head-way and horse-road. But upon the introduction of the small trams
the whole depth to be cut was 4 feet 6 inches; and, consequently, there
was a saving of two feet in top or bottom-the top being a hard cliff.
In getting out 150 tons a day with the large tram, fourteen horses were
employed, at a cost of £4: 12s. 8d. ; with small trams, the same amount
of horse work was done for £111s. 8d.-that was the cost of ponies,
boys, and jiggermen-so that there was a saving of nearly 6d. a ton on
that item alone.
On the other hand, it was asserted that it is certainly possible to devise a large tram with a smaller tare in proportion to the load than
would attend a tram with a capacity of only six or ten hundred-weight;
and further, that it is very doubtful whether a saving of one-third could
be made in the cost of hauling by the use of ponies rather than horses.
The following figures were given as showing the comparative cost of
working with large and small trams in the same colliery-No. 3 vein.
which varied from 2 feet 6 inches to 3 feet 6 inches or 3 feet 9 inches.
Tram of one
ton.
8.

Cost of cutting coal ............... _. . . . .
Cutting bottom for horse height . . . . . . . .
Hauling underground ..... _........ _. . .
Carting coal in stalls . _. . . . . .. _. . . . . . . . .
Banking, screening, &c ........... _....

d.

Tram of ten hundred weight.
8.

d.

2 0 per ton. 2 0
0 3 per ton. 0 1~
0 4~perton. 0 3~
0 2 per ton. nil.
0 1~perton. 0 1

Total. . . . . . . . . . . . . ...... _. . . . . . . 2 11

per ton.
per ton.
per ton.
per ton.
per ton.

2 6
Showing a sa·\ing of 5d. per ton in favor of the small tram. But it
was admitted that with a thick vein these items might be altered materially.
This is a matter upon which no general rule can be established; the
miner will of necessity be governed in the choice of the form and size
of wagons by the peculiar local conditions of the colliery.
H. Ex. Doc. 207--36
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PORTABLE TRAMWAYS.

In coal cutting or drilling by machinery, or in any mining work where
rapid advances are made, it becomes important to be able to quickly
extend the tramway or track so as to keep the machine well up to the
face. To facilitate this, Mr. Firth, of England, who has made and
patented several improvements in coal-cutting machines, proposes to
make the ties or sleepers in such a form that the rails can be twisted or
sprung into them. His plan is described in an English journal as follows:
It is the present custom in fixing the railroad for coal-cutting machines, to use rails
about four yards in length, having one sleeper for each joint and one or more intermediate sleepers for each pair of rails. The kind of sleeper hitherto used has been of such
a form that the intermediate sleepers have to be hammered on and off each tim e the road
has to be removed nearer to the face of the coal. The improvement consists in
making the intArmediate sleepers of such a form that rails can be twisted ont of and
into them, instead of hammering the sleepers off and on to the rails, which improvement
tends to a great saving of labor and time in making the railroad for coal-cutting machines, and subsequently in taking it to pieces and putting it together again whenever
it has to be removed. At the outer end of the sleeper is a lug under which the outer
flange or edge of the foot of the rail enters, and the foot of the rail then drops below
a stop on the sleeper, which prevents the rail escaping laterally until its inner edge is
intentionally raised. The same form, or a modification of the same form, can be applied to the t,ramroads of mines generally, also to sidings and railroads of other descriptions, and by this means no wooden wedges or keys are required to keep the rails
in their places.
TRAMMING BY STATIONARY ENGINES.

In Belgium the formations through which the galleries of the mines
are cut are so soft, and undergo such continual change by swelling,
that it is not practicable, except in rare cases, to establish a system of
hauling th~ coal by stationary steam power such as has been success.fnlly introduced in the English collieries.
In most of the coal mines of England the regularity of the strata is
·such that a shaft may be used for a long time for the extraction of nn
enormous amount of coal brought to tlle shaft from grea,t horizontal distances below. It is not unusual to see in Gre::tt Britain shafts from
which 600, 1,000, 1,200, and even 1,500 or 1,600 tons are extracted
in twenty-four hours. Such an amount of work, extending m~er great
periods of time, requires all the parts of the shaft to be constructed in
.a solid and permanent manner.
For the conveyance of such immense quantities of coal to the shafts
it is necessary to use powPr greater than is afforded by men trundling
the wagons in the usual way. The coal is loaded into wagom~ containing from 350 to 450 kilogrammeR each, and five or six of these wagons
are then formed into trains, which are drawn by horses to tlle main
tramways, which vary in length from a few hundred yards to even a
mile.
Tramways may be divided into three classes: first, those in which
the slope toward tlle shaft is sufficient for trains to descend by their
own gravity, and, in descending, to draw up the empty trains; second,
those in which the grade is reversed, and sufficient to permit the empty
trains to descend from the shaft to the end of the road by their o"n
gnn~ity; third, those in which the bed or grade is horizontal, or nearly
so, necessitating power for tl1e movement of the trains either way.
In the second class the loaded trains are usually drawn up toward the
shaft by means of a cable wound upon a drum by a steam engine, while
the empty cars are lowered by a cable unwinding from the same drum.
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In the third clas:~ aon endless rope or cab.le, which tra-verses the gallery
along the track between the rails, is mo·n~.d by au engine, and the trains
are coupled. to this m?Ying r.ope
."i.,~
and so earned to their destma\\~~ ·';."':.~~
ti~n. A few details upon this
\ -~~-----'=--o
third class of tram roads ma.r
' ~ ~m//-- ________ ----. _
be desirable. It is understood
,} / //-~ ~ ~~\~~~~;~\
that a double traek is laid on
\1}' /,/~ ~~ "'\y "' , .
the levels where this method of
~/ / / .~~~
moving the trains is used. The
' ~;~"
g·eneral arrangement of the cables. the engine, &c., are shown
l>y the figure in plan showing -'·'t
two traeks, the engine, &c.
"i:;·
The driYing engine is gen- -.._Y·
era11y placed in a recess cut at~.:
one side of the gallPry, and·~,
near an air-shaft, by which the'".
smoke from the fun~ aces can~
escape. The cable IS woul1(1
npon a drum, and is supported ,_
throughout its course by horizontal rollers, and in the curves 1
is guided by vertical rollers. "11
At the ends of tlw route the~~~~
cable turns upon drums placed f1!
between the tracks, the diante- ~~,
ter of wllich is equal to the dis- ,•
tance from center to center of .·,oJ
the roads. In some cases the vi'
cables run for a part of the dis- ~r
tance underground. In order ' 1
to secure a proper tension of
the cable, it is passed oYer a
pulley upon a movable frame,
counterpoised in such a way as
to take up the slack of thecable and give a constant tension.
The cable trayels constantly in
one direction, and thns moves
Tramming by steam-power nmlcrgronnd.
opposite ways upon the two tracks. Trains of twenty or thirty wagons
can be moved by this arrangement.
Formerly in some mines the engine was established at the surface,
and the cable was gnided to the bottom by pulleys and shea Yes; this
was the first plan atlopted, but it occasions too mnch friction and wear
of the rope, and now the engine is always placed underground.
To start or stop the trains it is not necessary to stop the cables. There
is a conductor in the first wagon of each train. When he wants to put
the train in motion he lifts up· the cable '-vith a hook, makes it pass along
a wooden block fixed under the wagon, and by means of a le-ver he
brings forward a wooden wedge, which squeezes the cable against the
'"ooden block. Cable and wagon, being then connected, moYe together.
By maneuvering his leYcr the other way, the conductor disconnects tlJe
rope and stops the traill. '\Vhen the train ani \~cs opposite the maclliw',
or where the cable runs nuder ground, the conductor loosens the rope
and the train runs alone. The momentum carries the train up to the
__

0

0

1
\\

---- _
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point where the cable reappears; the conductor then again connects the
rope to the train as before.
In the coal mines of Pelton the principal road is 1,500 metres in length.
It is partly horizontal and partly on a slope of :five degrees. The driving
cable is om.022 in diameter, its running speed is 6m.oo per second, and it
carries a train of 30 wagons; the width of the rail is om.60; the strength
of the motive power is 40 horse-power; and the cable transports 52
trains in 12 hours, representing a duty of 560 tons of coal.
Francs.

The labor costs_ ................................. - ......... .
Coal (refuse) for fuel, 6 tons at 3 francs ...................... .
Repairs, interest, &c ....................................... .

13.50
18.00
76.50

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108.00
vVhich represents cost of 0.137 franc per ton per kilometre. Under
the most favorable conditions transportation by horses costs 0.21 franc
per ton, and by trammers, 0.67 franc.

a

GRIP PULLEYS.

In hauling heavy loads up inclines in mines or elsewhere, the grip
pulleys may be used with great advantage. Mr. .A. S. Hallidie, of San
Francisco, has recently invented a pulley of this description, which is
noticed as follows in the Scientific Press of that city :
Its novelty consists in so arranging the two gripping jaws or clips, that they will be
operated by t.he strain upon the rope, without the necessity of bolts, rivets, screws, or
otlwr device for holding them in place. The rim of the wheel is made in two parts,
one of which is formed solid wit.h an arm, and of only half the desired thickness of the
rim, so that it forms a shoulder. This is then bolted or riveted to the other part, thus
forming a rim of the required thickness. The flanges, between which the gripping
ja,Ys or clips are placed, are simply spread apart in the ordinary manner of forming
the groove in pulleys. At intervals around the entire grooved periphery of the wheel
are cavities or recesses, placed opposite one another in the two flanges. These are
made widest at the lower part. The clips or jaws are made with spreading arms, so as
to admit the rope easily, and the corners extend into the cavities just mentioned, thus
preventing their dropping out, while a.Uowing of a slight motion to and from one another. A groove or space is made just below the point of meeting of the clips, so that
when the strain comes on the rope or chain, which rests on the bottom of the groove
between tlw two jaws, the central part of each clip will be depressed, thus causing the
jaws to grip the rope and prevent its slipping, while the strain is on, but as soon as
this is removed, the jaws will work freely in their sockets and allow the rope to open
them, and thus free itself from the pulley. This invention, in which the jaws are
operated automatically by the strain on the rope and their own weight, is exceedingly
simple and effective, has no complicated parts to get out of order or break, and is
cheaper than other kinds.

TRAMMING BY MINING LOCOMOTIVES.

l\'Iany efforts have been made to substitute small locomotive engines
for animal power in underground haulage, especially where the amount
to be moved is constant and large. In some of the Pennsylvania collieries such locomotives are now successfully employed. The first machine of this kind was built for the Lehigh Coal and Navigation Company by l\iessrs. Grice & Long, of Philadelphia. It is a locomotive of
peculiar construction, measuring 12 feet in length by about 4 feet 4
iuches in willtb, and 6 feet in height from rail to top of stack or roof.
It ·weighs 11,000 pounds, with water and fuel. The wheels are about 2
feet diameter, are four in number, and are all drivers. Distance between
the wheels, 5 feet G inches; gauge of track, 3 feet 6 inches; rails, 40
pounds per y:1rd.
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The work to be done is to draw the wagons or "cars" from a " coal
breaker" into the mine, a distance of about 7,500 feet, 5,500 feet of which
is in what is known as No. 5 Tunnel, near Summit IIill. A great part
of the road is in a gangway in the coal of a seam overlaying that worked.
As the coal is a hard anthracite, there is no danger to be feared from
fire.
The working expenses of the engine for two months are known with
accuracy. In order to compare them with the cost of doing the same
amount of work by mules, we will assume the mine to be working to its
full capacity, GOO tons of clean coal per day. To do this work with
mules would require the handling of 300 "ears" of two tons each (9D
cubic feet) per day, and about 40 cars of" slate," "waste," etc. To haul
these over 7,500 feet of road, requires three teams of seven mules each,
drawing 20 cars in a train; there are needed, therefore, three sidings to
pass trains on, and GO cars are on the road at a time; there \vill at the
same time be 20 in the mines, and 20 outside; in aH, 100 cars will be
required to do the work. The wear of the roads by mules, requires the
constant work of one man to keep them in repair.
To do the same amount of work with the locomotive requires but .JO
cars, since the engine takes in a train of 15 cars in less than half the
time required by the mules; 15 cars in the mine and 15 outside, or say
50 in all, suffice to "handle" 600 tons of coal per day. There is but one
''siding 'J required by the engine; it is at the end of the road, and is
arranged with an air shaft to carry off the steam and gases from the
combustion of the coal.
The engine llas abundantly proved itself capable of drawing 15 to
18 cars, the road being so graded as to make the work of drawing the
loaded wagons out, no greater than that of taking the light. ones in.
Its maximum speed is 9 miles per hour, though it does not run at that
rate ''underground ''-it draws a train with ease round a curve of 75
feet radius.
The following comparison of the expenses attending working with
the locomotive and by mules has been made:*
Locomotive per day.
1 engineer . . . . . . . . . . . . . . . . . . . ..... $3 50
1 boy ___ . __ ....... _.... - . . . . . . . . . . 1 25
Repairs, oil, fuel, &c .... ----.------ 1 55

Mules]Jet day.

21 mules, at $1 per day ........... $21 00
3drivers ...... -----------·----- G ~~0
Extra cost of keeping road in repair .. _. _. __ ........... ___ . . . . 2 00

Total. __ . ___________ . . . . . . . . . . 6 30
TotaL . . . . . . . . . . . . . . . . . . . . . . . 29 30
Lea.ving a balance of $23 per day in favor of the locomotive.
The men are sent in to their work ou the wagons. When these are drawn in by the
engine, there is a. saving of 15 minutes, morning and evening; and as one miner cuts, on
an average, 14 tons of coa.l (clean and. prepa.red for market) per day, and has one laborer
to load the sa.me, it will effect a saving of 30 minutes a da.y for eighty-six men, or fom
days, at $2 =$8 per day, by using the enf_..rine for this work. The average of 14 tons per
da.y is above that performed by the miners, genera.lly, throughout the anthracite
mines, owing to the high inclination and great thickness-from 20 to 50 feet-of the
seams in the Panther Creek Valley. In the ·w yoming coa.l-fields, the average amount
of coa.l mined per man per da.y, is about 10 tons.
If we consiuer the first cost of the motors referred to, we find:
Locomotive ...................... $3, 000
50 mine wagons...... . . . . . . . . . . . . 6, 250
1 si<ling, sa.y...... . . . . . . . . . . . . . . . . 1, 000

21 mules, at $200 ................ $ 4, 200
100 mine cars, at $125 .......... - 1~, WO
3 "sidings" for passing trains.. . 3, 000

TotaL_ .. _....... _. _ . . . . . . . . 10, 250
TotaL _____ . _. _...... - .. --.. H), 70ll
Showing a balance of $9,450 in favor of the engine.

----------------------------* R. P. Rothwell, mining engineer, in tho American Journal of l\fin i ng.
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Taking the interest on the above at 10 per cent., and allowing 200 working days pC1
year, since these mines are not worked during the winter, and counting twenty centf
per day for keeping each mule 100 days in winter, we obtain a total saving of S7,56f
per annum, or more than six cents a ton upon the coal mined, effected by the intro
duction of the locomotive.

The constructors state that this comparison of a few of the principal
items of cost and working ,expenses may be accepted as substantially
correct for the location referred to. The actual working of the locomo
tive justifies the conclusions deduced, yet its introduction is still too
recent to warrant a very positive assertion that the results will alwaj-s
show so large a balance in its favor.
Since the data were obtained for the foregoing estimates, another and
an improved mining locomotive has been put into the mines, and the
manager of the colliery reports that both have proved eminently successful. Two more have since been added to the list, and the saving
effected by their substitution for mules is so great that it will soon
cover the first cost of the machines.
The general appearance of these locomotives is shown by the figure.
They are built very
low and compact, so
as to pass through
the galleries of the
mines, and to suit
any required gauge
from 2 feet 6 inches
upward. The height
sometimes does not
exceed 5 feet from
the track to the top
Mining Locomotive.
of the smoke-stack.
It is of course desirable, where there is head room, to give a greater
height to the stack. These locomotives will haul from 50 to 120 tons,
gro~:;s load, the capacity of the engine being controlled by the gauge of
track and the head-room. The mine-locomotives weigh from 9,000 to
1~,000 pounds each, and work well upon a 28-pound rail. For outsjde
work, taking the coal to the breakers and returning the empty cars; at
bituminous coal pits for convoying the coal to the point of shipment;
air furnaces, quarries, &c., they are built from four to nine tons in
weight, each size increasing by one ton.
All these engines are remarkably open and accessible for cleaning
and repairs, there being no part that cannot be readily reached. Considering the very limited space afforded by the mine gangwa;ys, the
constructors of these locomotives have been remarkably successful in
combining the boiler and machinery so as to effectually meet therequirements of the work.
SURFACE TRANSPORTATION.

At most of the mines in California and Nevada, the cars used in the
mine are taken to the surface and used there also to convey their load
to the dump-pile or into the mill. But when the point of delivery is far
removed from the mouth of the mine, the mineral is either thrown into
enormous wagons, to be hauled by horses over the common roads, or into
larger cars, running upon raiL
The two most notable examples of mining railways in California are
the road at the Pine Tree and Josephine mines, in Mariposa County, and
the railway leading from the Mount Diablo mines to the point of ship-
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ment of the coal at Antioch, upon the San Joaquin River. The road at
the former place is built from the mouth of the mines to the mill on the
l\ferced River, and has a zigzag course along the almost precipitous slopes
of IIell's Hollow. The cars, loaded with quartz, are formed into trains
and descend by gravity along the steep incline, the speed of movement
being controlled by brakes; the empty cars are drawn up by mules.
On the road from the Mount Diablo collieries, the haulage of the can;
is effected by locomotives of peculiar construction, very compact and small,
so as to pass readily through a low and narrow tunnel. These engines
work on a gTade of 275 feet to the mile for one and a halfmiles, and on an
eight-degree curve, carrying 30 tons, at the rate of twelve miles per houT.
Theyarecoal-burning; cylinders 14 by18 inches; six driving-wheels, three
feet in diameter; and each locomotive weighs 25 tons.
These, the first mining locomotives built in California, were designed
and constructed at the Union Iron Works, San Francisco, by H. J. Booth
& Co.
In Nevada, a road has recently been built fr·om Virginia city, upon the
Comstock lode, to the Truckee River.
In the annual report of the Gould and Curry Mining Company, President Bull alludes to the advantages, present and prospective, of this
Virginia and Truckee railroad, toward which the trustees had advancd
$40,000. In a previous report, it was eRtimated that these advantages
would result in a saving of 34 per cent. in the annual expenses of the
mine. Though the railroad was at that time not yet completed, there
had been aheady a marked reduction in the cost of wood and timber.
There had also been a considerable saving in the amount of supplies necessary to be on hand. At the close of 1868, the supplies at the mine
amolmtecl to over $80,000. To have provided for such supplies for the
winter of 186n-'70 would have rendered an assessment of $7 per share
necessary. The railroad will permit the company to draw their supplies
as needed throughout the year, and hence the value of the supplies at
present on hand aggregates only a bout $30,000. Instead of paying $15
per cord for wood, the price has been reduced to $11 50, while for spring
delivery contracts were offered at $9 per cord.
At the mines of the Red Mountain Company, Silver Peak, Nevada,
there is a fine surface railway, about a mile and a half long, and remarkable for the boldness of its curves and grades. The loaded cars descend
upon it by gravity, and the empty cars are drawn up by mules. The
road winds along the mountain side, "heading" the numerous canons,
until it arrives at a point above the larger dumps, where the ore is to
be deposited to be removed in wagons. The remaining descent to the
dumps could not be traversed by the road, even with such curves as
had been employed above, except by enormously expensive trestle-work
or masonry. The only practicable route required an acute angle in the
road, and this was in fact introduced, by means of a back switch, the
suggestion, I believe, of Mr. J. E. Clayton, the superintendent. The
track runs past the point of turning, and, for a few yards, up hill. The
car, rapidly descending, shoots by the switch, and its velocity is diminished by the up grade. It is stopped with the brakes, the switch is
changed, the brakes are opened, and the car starts again by gravity,
nnd rnns back to the switch, where it is deflected upon the next descent
at an acute angle to the last. The whole operation is performed in a
few moments by one man. By the use of such back switches, a surface
tramwny may surmount great difficulties of ground at small cost and
trouble. The dumps of this company are like those of the Comstock
mines. The ore is taken from them by large "back-action" wagons,
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and hauled six and a half miles further, to the mill, over an excellent
wagon road, constructed at great expense, and presenting so uniform a
down grade that fifteen or twenty tons or upwards can be hauled on it
by a team of eight or ten mules. It is my impres~ion that the wagonroad cost about $20,000, and the railroad about $15,000.
TRANSPORTATION UPON WIRE ROPE.

Mr. Oharles Hodgson is the author of a system of transporting by
suspending the load upon a moving endless wire rope. This rope is supported on pulleys sustained by posts about seventy yards apart on the
average, passes around a clip-drum at the end, and is worked by an
ordinary portable engine. The rope moves at a speed of about five or
six miles an hour, and the boxes suspended from it carry from one to
five hundred-weight each. They are so attached that they pass the
pulleys with ease. The full boxes hang on one side of the supports, and the
empty ones on the other side. About thirty-five miles of line have been
completed, and about one hundred miles in length are constructing.
The cost of a line capable of transporting one llundred tons a day is
about £400 per mile, and the average cost of transportation, including
maintenance, is about twopence per ton per mile.
TRAMMING UPON A FIXED ROPE.

An interesting example of transportation upon a stationary wire rope,
used as a track, stretch eli tigll tly upon posts, is found at the Brown
mine, Colorado. This mine is on a steep mountain slope, about sixtPen
hundred feet fi·om the mill below it,
and tile rope is used to convey the
ore from the mouth of the mine
LlL'1f'
~
to the mill. Two one-and-a-quar;: ~ c
ter inch wire cables are stretched
.....__--~--r""'L'-':lr----;:.:...,·.----....~~
.
between the two points, one for
the descent of the loaded cars, the
_c
other for the ascent of the empty
1
cars. The cable is sustained upon
the projecting end of a horizontal
beam, d, tipped with an iron bar,
e e, as shown in the annexed figure.
Its upper surface thus forms an unbroken track. The cars f are suspended upon it by means of a curved
h
fi·ame-work of iron, g, in which
there are two wheels, with hollow
faces to fit the curvature of the
cable.
The descent of the loaded cars
drruws up the empty ones on the
other track by means of a small
iron rope, half an inch in diamete_·,
by which also the speed is reguTransportation of ores upon ·wire Rope. lated.

J
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AUTOJ\IA'l'IC DU:;\1PING.

At the Mount Diablo mines, California, there is, at the Hope colliery,
an automatic arrangement by which the mine cars empty themselveR
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into the bunkers. The forward end of each car is closed by a flap-door,
hung upon a rod at the top in the usual manner, and secured by a latch.
As the cars come to the surface, each one is switched off upon a separate
branch track, leading to a little platform at the head of the screen, oYer
which the coal runs from the cars into the bunkers. This platform is
just wide and long enough to receive and hold one car, and is hung upon
trunnions at the side of the track, and about two feet higher than the
rails. The T-rail is used upon the platform, and at the front end of the
latter the rails are curved upward and backward for eighteen inches or
two feet, so as to fit and receive the forward wheels of the car, and hold
it upon the platform while the whole tips forward. As the loaded car
runs on the platform the wheels strike the curve of the rails, and the car
is stopped; but as the eentre of gravity of the loaded ear is somewhat
higher than the trunnions of the platform, the momentum tips the platform and ear forward and the load is discharged. As the ear tips :forward, the lateh strikes against a bar of iron and is withdrawn, so that
the door drops open. The larger eaTs, in which the eoal is transported
to the vessels at the river, are diseharged by a similar device, except
that the platform is tipped by a hand erank and gearing. The arrangement of the small ears for automatic. dumping is similar to that at
Blanzy, exeept that there the rail is re-eurved baekwards far enough to include both wheels, and the forward wheel, instead of striking the rail,
abuts upon a piece of timber by which the shoek is deadened. The
trunnions are bolted to a vertieal plate of iron, whieh supports tho track
below, and is prolonged above so as to overhang the body of the car,
and help to retain it when inverted.
OILING THE AXLES OF TRA.}f WAGONS.

A contrivance, known as Halliday's, for oiling the axles of tram wagons or cars, whieh has been in use for some time at :Mesne Lea colliery,
England, eonsists of an open \at, or tub, placed under the traelc and
fitted with a small force pump in the eenter. This pump has two spouts
or jets, drawn to a point like the tube of au oiling cup, and then rising
to the level of the axle-bearings. Oil being placed in the vat, and the
car having been run over it into the proper position, so that the jet~ are
opposite the bearings, the attendant presses with his font upon a lever,
which moves the piston of the pump and throws the oil into the bearings. The ex:eess drips baek into the vat, and is not wasted upon the
ground, as is ordinarily the ease.

CHAPTER LXXII.
HOISTING

MACHINERY AND APPARATUS.

The simplest form of hoisting apparatus is the common hand-windlass,
with a bucket made of the half of a barrel, familiar to m~ery miner.
In Mexico, and frequently in Arizona and Neyada, the bucket is represented by a rawhide sack, wilich has the great advantage of lJeing light,
strong, durable, and ebeap. There are no hoops to fall oft' when it is
dry, and it eannot be stove by falling down the shaft.
Experiments have been made with the windlass in Great Britain and
on the continent. Weisbach says that two men can raise a weight of
17 pounds 2.4 feet per second in a pit 120 feet deep throughout a period
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of eight hours. This is equal to about 8 tons 12 hundred-weight per
cla:r. ::\Ir. Walker, in England? supposes two men raising coal from a
deptll of 150 feet. One man can exert a force of 12 pounds at a speed of220
feet per minutA. To convert into foot-pounds, we have: 12 x 220=2,640
foot-pounds. Tllen, 2,(5±0 x 60 minutes x 8 hours x 2 men x 150 feet=7 tons
10 hundred-weight 96 pounds, raised by the two men in a day. This
shows theoretically what can be done. Practically, such results are not
attained.
As the depth of the pit or shaft increases, a horse-whim is substituted for
the windlass, and thjs in turn is displaced by water-power or a steam
eugine and hoisting gear, with horizontal winding drums. Horse-~·hims
of good construction ha\-e drums from eight to twelve feet in diameter,
but they are often larger. The arms attached just below the drum are
from 30 to 36 feet in length. In Mexico whims of enormous dimensions
are constructed for hoisting fi·om the large and deep shafts, and they
require ten or twel \'O horses. .A.s the strengt.h of the hojsting apparatus
is increased, tbe size and weight of the buckets are made to correspond,
nnd iron is substituted for wood, or the tubs are made of plank and
r.. re heavily ironed.
KIBBLES.

Probably the best form of mining bucket, and one which is more or
less iu use in California, is the Cornish kibble~ a cylindro-conical vessel,
made of iron, in plates one-quarter of an inch thick, and
strongly riveted together, as shown in the figure. A
kibble of medium size weighs three hundred-weight, and
has the following dimensions : height, 34 inches; diameter at the top, 2:3 inches; at the bulge, 24 inches; at the
bottom, 15 inches. The charge is seYen hundred-weight.
But this weight is too great for horse-whims; and for
these the kibbles are made smaller, weighing from one to
oue and three-quarters hundred-weight, and holding a
mean charge of two hundred-weight.
At Drakewell's, Cornwall, some years ago, kibbles were
in use weighing 42 hundred-weight; charge 15 hundredweight; height, 36 inches; diameter, 33 inches.
vVhen a loaded kibble is brought ~.o the surface it is
Cornish Kibble. inverted and discharged by inserting a hook, at the end
of a hanging chain, in the loop at the bottom; the kibble is then lowered and becomes suspended by the bottom while the load falls out.
SKIPS.

Kibbles or buckets swinging· freely in the air can only be used in large
and vertical shafts, where there is room for them to ascend and descend
witllout striking the Rides. In narrow shafts, and particularly iu those
'irhich for a part of the way are not perpendicular, but inclined, it becomes necessary to confine the buckets to a certain path, and this is
done by means of guides placed along the sides of the shaft. Buckets
or boxes so guided are known as skips, and have been much used in
Cornwall aud in some of the gold mines of California. The annexed
drawing of a skip used at the Princeton mine, Mariposa Estate, will
scrYe to show tlw coustruction. It consisted of a rectangular box, made
of boiler-iron, one-quarter of an inch thick, and strongly riveted with
angle-irons in the corners. It was 5 feet 5 inches in its greatest length,
aud two feet squ3.re in section. The wheels, one foot in diameter, rau
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upon short axles bolted to the side of the box, and served to support it
when passing along the inclines, and to keep it in place when rising
between the Yertical guides. These guide~ were of
wood, 5 by 6 inches square, and faced with a straprail. Short bars of iron, or "rubbers," projecting
from the skip behind these guides, together with the
wheels in front, serYed to keep the skip in position.
The bottom was made inclined, at an angle of about
45 degrees, as shown in the figure, and the load was
discharged through a flap-door, secured by massi \e
binges in front. On rh;ing to the top of the shaft, it
throws open two oaken trap-doors, which fall back and
close the opening as the skip passes, and in the descent of the skip for clumping, its inclined bottom
rests upon one of these doors, inclined at a similar
angle. The door serYes also as a cllute to direct the
load into a car placed to receive it below.
When the Princeton mine was in its best condition,
and worked with most vigor, the hoisting was effected
through three shafts, all within a distance of :1bout
500 feet, and with three engines. They took out an
ayerage of 180 tons a day, working one shift of eight
hours only, for a long period, and sometimes 200 tons
a day, hoisting in skips, a ton at a time in one, and -=--=--==-.:_
1
900 pounds in the other. The main shaft, where the . -. ·__ :;::__:___-=-largest amount was hoisted, was at that time 330 feet .
.
.
in depth.
Sklp-Prmcet on nune.
The skips in Cornwall weigh from 6 cwt. to 9~ cwt., and the cltargc
yaries from 11 cwt. to 12~ cwt. Skips are applicable, especially in mine::.;
\Yitll inclined or crooked shafts, where for a part of the course the hoisting is upon a slope and in another portion is Yertical. At the Amador
llline, (Hayward's,) instead of skips, cylindrical iron tubs, guided alo~1g
the !:!lope of the shaft by two strong stringers of timber faced wit h iron,
were in use for several years. The cylindrical form of the tul>S permitted them to rest in the angle between tile two guiues, and a rounded
rim at the top and projection at the bottom were the only points of contact with the guides; the body of the tub was thus kept from wearing.
These tubs were about six feet long and twenty inches internal diameter. By this arrangement of the two tubs, one descending while the
other was ascending, both the ore and water of the mine were brought to
the surf~we. Pumps have since been introcluced for raising the water,
but I believe the ore is hoisted as before.

j7'·
1
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COST OF IIOISTING IN CORNWALL.

Some interesting data in detail have lJeen published by l\Ions. J\L L.
l\foissenet* in regard to the cost of hoisting at seYeral of the most
prominent mines of Corn wall, England. He finds it to range from one
shilling and twopence to one shilling and ele\'"enpence per ton for
depths ranging from 150 to 250 fathoms. Four examples are cited: Dolcoath, where the hoisting is by kibbles and chaim; in inclined and elbo\ve<l shafts; United mines, where skips with flat ropes work in a Yertical shaft; Levant, where skips, with tlat and wire ropes, work in au
elbowed shaft; and Uarnbrea, where kibbles, with chains and skips, with
* De l' Extraction dans les mines clu Cornwall, etc., par :l\1. L. l\Ioissenet, Iugeuienr
d es mines. Annales clcs Mines; II, 1862.
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flat and wire ropes, work in various kinds of shafts. The particulars
in each ease extend over a period of twelve months, and tables are
given for each mine, showing the quantity hoisted and the cost of materials used, not only in the shaft but at the engines, and in filling and
lauding.
From the various tables I have compiled the following, showing the
mean depth, the quantity extracted in tons, the cost per ton, and the
cost per tou per 100 metres at the four different mines.
Kame of mine.

Mean depth.

Quantity extracted, tons.

Cost per ton.

Cost per ton per
100 metros.

Fathoms. Metres.
Dolco;~th

__ .... - __ ............... .

United Mines ................... .
Levant .......................... .
Carnbrea ........................ _

=
=

?n.

250
457.19
240 = 438.96
190
330.00
150 = 274.00

Tons.

s. d.

20, 166
19, 200
16,800
36, 000

1 11 =
1 7
1 2
1 61=

Francs.

=
=

2. 3981
1. 9440
L4313
1. 8857

Francs.
0. 5212
0. 4418
0. 40B9
0. 6977

At Dolcoath a little over 42 per cent. of the cost was in the shaft, 37
per cent. at the engine, and 21 per cent. (nearly) for filling and landing.
IIOISTING l\IACHINERY IN CALIFORNIA AND NEVADA.

The simplest form of steam hoist, and the one usually employed in
California and Nevada, for depths of a few hundred feet, especially if
used in connection with pumps, is a steam engine with eight to ten
inches diameter of cylinder and sixteen inches stroke, with or without
link-motion to the Yalves, the engine only requiring to run one way.
Upon the crank shaft is a pinion, grooved generally with a large V, the
inner faces having au inclination toward each other of 60 to 90 degrees.
This pinion gears by friction into a large V-wheel, proportioned to the
size of the other, so as to hoist in the shaft from 200 to 300 feet per
minute.
This large V-wheel usually forms one flange of the winding ch·um,
and upon the opposite end of the drum is a second flange of the same
diameter as the V-wheel, but with its periphery broadly recessed toreceive a friction strap. The winding drum is made of boiler-iron, and
is riveted securely to a projecting rim cast on the inner side of each of
these wheels. 'l1he dimensions of this drum are usually 2 feet G inches
diameter by 2 feet G inches long. The diameter of the large-friction Vwheel is 4 feet, and of the brake-wheel the same. The whole is ke~yed
upon a ~;haft 3~ to 4 inches in diameter, and is mounted upon a wooden
frame swinging upon a hinge. By means of a lever the large V-wheel
is pressed firmly into contact with the fixed pinion on the engine shaft
while hoisting. While lowering, it is thrown out of contact, and being
perfectly detached from the engine, is free to unwind, its movement
being con trolled by the application of the friction band. The motion
of the engine is controlled by the throttle-valve, and continues all the
time in one direction, it being used only during the hoisting.
ThiR construction for a hoisting engine is simple, durable, and comparatively safe for small loads and ohafts that do not exceed two or
three hundred feet in depth. For deeper mines and heavier work the
drum-shaft is supported upon a frame which slides upon a secure bed,
and can be pressed up to the V-piuion by levers, and the friction surface is increased by making several V-grooves instead of one, and giving them an acute angle. Where two or more shafts arc to be worked

THE MECHANICAI.J APPLIANCES OF MINING.

573

from the same engine, a man is placed at each brake. Some engines
drive as many as four winding drums from one crank-shaft. One of the
~isadvantages of this method is the unequal wear of the V-wheels,
which require turning off as often as twice a year, and sometimes once
in two months.
Hoisting gear of the kind just described is manufactured by the
Union hon Works. By means of long levers the engineer can control
the engine while standing at the mouth of the shaft. The piston of the
engine has two-feet stroke, and the fly-wheel is eight feet in diameter.
The winding drun'l. is three feet in diameter and three feet in length.
This constrnetion is characterized by extreme simplicity and great
stre11gth.
Another form of hoist much in use for the mines of the west is the
common link-motion engine, with a light fly-wheel fitted with a good

Booth & Co.'s Hoisting apparatus-elevation.

Booth & Co.'s Hoisting apparatus-plan.

brake, and a strong flanged pinion upon the end of the crank shaft.
This pinion gears into a spur-wheel, keyed upon the shaft of the winding drum or reel. vVith this construction the engine and the winding
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drum c~tn be turned either way, and if two skips or cages are worked at
the same time and from the same level in the mine, the cables are
wound so that one unwinds while the other is winding up, one thus
balancing the other. But where the points of departure in the hoisting
change, one reel or drum is made with a hub-flange or clutch, so that it
can be easily adjusted to wind from a greater or less depth, as required.
In mining requiring a sudden change of distance of hoisting, (from
either an upper or a lower level,) each reel and wheel should run independently and have a separate friction band. The pinions on the crankshaft are fitted with a clutch, which can be thrown in or out of gear when
required to lower. The engine is under the control of one man, and
each brake and reel under the control of another. When the bell
strikes for either reel to hoist, the engine-man slows the engine to allow
the clutch of the pinion to be put into gear. The brakeman then releases the brake and the hoisting commences. For stopping, the clutch
is thrown out and the reel is held by the friction brake. In this way
two or four shafts can be worked from one engine, and to any number
of levels.
The above-described form of hoisting apparatus is illustrated by the
annexed cut, giving a vertical and a side view of the machine with its
foundation, as made by H. J. Booth & Co. It is here shown with a
single bobbin for a flat cable; the spokes of this bobbin are of wood,
and are not joined together by iron segments.
TIOISTING AT THE MOUN'I' DIABLO COAL MINES.

At the Mount Diablo collieries the coal is hoisted in cars up a slope of
370 and 327 feet long, by an engine with a 14 by 30-inch cylinder. Th e
crank-shaft carries a fly-wheel12 feet in diameter, and a pinion 2 feet in
diameter, geared into a spur-wheel 6 feet in diameter, which forms the
end or flange of the winding clrum. There are two drums, so connected
by a clutch gearing that they can be easily disconnected at any time if
desired. These drums are of iron, covered with wood, and are about 19
feet in circumference. A powerful brake, worked by the foot of the engineer, is fitted to the circumference of the tly-wheel, and is capable of
stopping the engine ver,v quickly. The engine makes 120 double strokes
in a minute, and the usual time of hoisting a car carrying about one
ton of coal is thirty seconds. Only one car is hoisted at one time, and
about 200 are drawn up in the course of ten hours. But this is not the
limit of the working capacity. As many as 270 have been taken out
in that time, and the number could be exceeded if desired. Round
iron wire rope, i of an inch in diameter, is used, and passes over rollers
about 3 feet in diameter. In some of the pits a flat wire rope, winding
upon a reel, has been substituted.
At the Pacific Coal l\fining.Oompany's mines, near l\:Iount Diablo, a
very we11 constructed shaft was sunk vertically to a depth of 400 feet,
and was provided with excellent hoisting works from the establishment
of H .•J. Booth & Co. The engine of 75-horse power was geared to a
bobbin-shaft. There were two bobbins, winding inversely; flat iron
cable, balanced; a link motion, and an ordinary brake, operated by the
foot of the engineer. The pumping was performed by a separate engine of 150-horse power, 15-inch plungers, and a lift-pump.
HOISTING UPON THE COMSTOCK LODE.

Upon the Comstock lode, in NeYada, preference is given to one heavy,
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short-stroke engine, with balance valves and link motion; a pmwn
upon the crank-shaft; heavy spur-wheel, and flat winding cable.
The mines on the Comstock lode which have large hoisting works and
wire cables include the Chollar-Potosi, Empire, Gould & Curry, llale &
Norcross, Imperial, Lady Bryan, Savage, and Sierra Nevada. An engine recently put up by the Risdon Iron and Locomoti YeWorks, of San
Francisco, has a 20-inch cylinder with 40-inch stroke, with 3 feet 6 inch
pinion, 12-feet spur-wheel, 14-inch face by 3~-inch pitch, a sing-le winding reel for flat cable, 5 feet in diameter, sheave, or shaft pulley, 8 feet
in diameter. With this it is intended to work from a depth of 2,000
feet.
HOISTING IN GUIDED CAGES.

In each of the methods described the mineral, having been taken to
the shaft, is either dumped in a pile and then shoveled into the bucket
or skip, or is dumped through a chute directly into the skip, and the
empty car is returned to the face. But this necessitates a rehandling
of the mineral~ which, when it reaches the surface, must be again <lumped
into a car or wagon, by which it can be delivered at the proper point
away from the shaft.
These and other considerations have led to hoisting the car and load
together to the month of the shaft. This effects a great saving in time,
labor, and wear and tear of apparatus. It is the method adopted in
the mines upon the Comstock lode, and in all well-a.p pointed vel'tical
shafts of any considerable depth elsewhere. To effect this, a compartment of the shaft is fitted with vertical stringers, or "guides" of wood or
iron, extending from the top to the bottom, which sen-e to guide the
movement of a platform cage, into which the car can be placed. The
platform is :fitted with rails of the same gauge as the track, ::tlHl the car
is rolled upon these and secured by bolts. The platform is a little
smaller than the compartment of the shaft, and forms the bottom of a
framework of iron, by which it is suspended. The frame rises aboYe it
on each side and connects with a cross-piece above the car, to which the
hoisting cable is attached. The platform and the framework: together
form the "cage." By means of projecting ears or bars of iron or steel
rubbers on each side, at the top and bottom, which partly embrace the·
guides, it is kept from contact with the sides of the shaft, and tllus
glides freely up anu down. The only friction is between the rubbers
and the gui<les, and this friction, in truly vertical shafts, is very Rlight.
The shaft becomes, in fact, a vertical railway, and is a continuation of
the tramways below, uniting them with the distributing tracks above.
Tramming and hoisting thus become a connected and continuous operation. A carload of mineral is rolled to the bottom of tlle shaft and
placed upon the platform, the signal is given to the engiueman abo,·e,
and the load starts upon its vertical journey.
_1\fost of the mines at Virg-inia City and Gold Hill, upon the Comstock
lo ~1 s , and. in other parts of Nevada, and the principal deep mines in
CaLifornia, with vertical shafts, no\Y use the cage. It is single, large
enough for one car only, but the hoisting is very rapid, from 500 to 1,~200
feet per minute, (8ft. to 20ft. per second,) aud with heavy loads weighing; from 5,000 to 8,000 pounds.
'fhe construction of the cage, as I have remarked, is very simple, being usually a square plank platform with a track, upon which the car
stands, and suspended by a kind of stirrup-frame of iron at each side to
an arched cross-bar of iron at the top, through the center of which th(•
rod of suspension passes freely, and is firmly bolted just belm,- to a
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Side view and plan of one end of the Safety Cage in use in Nevada.
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second iron cross-bar, free to move up and down in slots made in the
frame on each side. This second cross-bar is connected at its two ends
by arms on the outer side of the frame with the lever enc~s of dogclamps or safety catches. The construction will be more readily unuerstood by reference to the figure, giving a side view of the most apprm-cd
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form of the cage and catch, now in nse in the mineR of the Comstock
lode. The platform P P is five feet long and three feet eight inche~
wide. It is surmounted by a hood, II H, of lJoiler-iron, firmly scem·ed
H. Ex. Doc. 207--37
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by hinges to the top of the frame, and designed to protect the miners
from falling bodies. The height of the cage from the top of this hood
to the bottom of the platform is eight feet. The ends of the rubbers
are seen at R Rand R' R'; the clamps, or safety catches, at 0 0; and the
arms A A, connecting these with a cross-piece above, B' B'. A safety
hook, S, for detaching the cage in case of overwinding, is placed at the
top and turns in the head of the suspending rod. When the cage is at
rest at the bottom of the shaft, or whenever it is not suspended by the
winding cable, the cross-bar B B, and cross-piece B' B', are pressed
downward by a long and powerful steel plate spring, and this throws
the points of t,he catches 0 0 into the sides of the guide-timber, and
not into the face, as is the case with Fontaine's and other safety catches.
The construction of the upper part of the cage, including the spring
and the suspension rod, is not shown in the side view of the cage, but
will be seen in the second figure, giving a front view.
During hoisting or lowering the spring is compressed, and this serves
to relieve the cage and load from the shock which attends a sudden
commencement of hoisting.
The hand-lever just above the platform controls iron rods which rise
through the floor of the cage and hold the cars securely in place during the ascP.nt and descent of the cage.
The whole construction is light and simple, and has given general
satisfaction. It is not closed in at the top and sides as closely as in the
foreign mining cages, and is high enough to allow miners to stand upright as they ascend and descend. The hood is hinged to prevent the
imprisonment of miners in case of accident, or drowning, if, as sometimes happens, the cage is lowered into water.
EUROPEAN GUIDED CAGES.

In Europe cages are mad_e in a much more substantial and cumbrous
manner, and they are generally arranged to receive several cars, either
one above another upon separate platforms or, when the shaft is wide
enough, two or three abreast. At Mons, in shaft No. 12 of Grand
Hornu, eight wagons have been put into one cage of four stories.
When the wagons are large, as, for example, those of twelve hectolitres
at Blanzy, the cages are only two stories high.
They are usually made of iron, on account of both lightness and
strength; and the angle irons and T-irons are found to be well adapted
to the purpose. The cage of four stories was the form in use a few years
since at Anzin. It iR made of angle iron, strongly riveted, and weighs
as follows:
Kilogrammes.

Plate and angle irons . _......... _...... - . _...... - . .
Sheet iron _........................ _............ _.
Cast iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
The safety catch, (parachute).......................
Total weight of the cage .......... - ...... - - . -

655
220

32
218
1, 125

This cage will carry 2,000 kilogrammes of coaJ in the four wagons,
which themselves weigh 720 kilogrammes, thus making the dead weight
as much as 1,845 kilogrammes.
The cage used at Charleroi holds four wagons, like those at Anzin;

,
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but they are here placed end to end upon two floors only, and the cage
weighs UOO, the four wagons 780, and the charge 1,600 kilogrammes.
At the Paris Exposition of 1867 Nicholas Libotte, constructor, of
Silly, near Chn.r leroi, exhibited some. cages intended for the collieries of
Uharleroi, Belgium. These cages are remarkable for their extreme
lightness and strength, and for the perfection of the forging. They are
made of steel, are intended for a narrow sh3Jt, and are capable of taking
six wagons, one above another. The cage weighed as follows :
Kilogrammes.

Cage....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Parachute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1, 434

Total ...................................... .

1,562

1~8

Another cage, similarly constructed, was made in two stages only,
but was also designed to receive six wagons, three on each stage:
Kilogrammes.

Weight of cage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Weight of parachute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1, 268
164

I

Total ..................................... .

1,432

This cage was made for a shaft near Liege, Belgium.
In order to diminish the shock which results from the sudden descent
of a cage upon the platform at the bottom of a shaft, especially when
the cage is used for the descent of miners, caoutchouc springs have
been placed under a false platform or landing, so as to prevent violent
concussions when the motion of the cage is not sufficiently arrested in
season to avoid a shock. So also, in order to avoid the sudden shock at
the commencement of hoisting, spiral springs have been placed between
the end of the cable and the top of the cage, so that the spring would
be compressed before the cage began to move. But such springs require to be very strong and heavy to be of any service where such great
weights are to be lifted; and this has led to the plan of placing large
steel plate springs under the axle bearings of the great pulleys at the
top of the shaft. But it is also desirable to have an elastic form of attachment to the cages; and this is secured to a certain extent by the
use of the safety-catch, which requires a spring.
CABLES, WIRE ROPE, WINDING DRUMS,

&c.

The leading mines upon the Comstock lode extend from 1,000 to 1,30()
feet below the surface. In nearly every one the companies have changed
their hoisting works several times, increasing their power and improving
their construction to suit the increased duty of winding from constantly
augmenting depths. Hemp cables have given way in part to round wire
ropes, and these in turn to flat wire cables, some of them made of steel
wire. The dimensions of these flat cables are 3 by 2- inch to 6 by 1~ inches
for iron, and 21 by ~ inch to 4 by~ inch for steel. The length is usually
1,500 feet.
The manufacture of wire cordage and flat winding cables for mines
is carried on iu San Fraucisco upon an extensive scale at the works of
A.. S. H~llidie , erected in 1857. Their capacity of production is now
over 1,200 tons of rope and cable annually. Tlleir manufactures embrace
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every description of wire cordage, from the delicate bell and signal
cord to those of a single piece 3,000 feet long and weighing nearly
40,000 pounds. Most of the hoisting works upon the Comstock lode
have been supplied with winding cables from this establishment.
This firm has recently made a cable for the Imperial mine 1,600 feet
long, 6 inches wide, and ~ inch thick, weighing 8,400 pounds. This
cable is wound upon a 6-foot drum, but as generally several layers of
the cable remain on the ctrum, not being unwound, the diameter is increased to 6~ to 7 feet. The sheaves for flat cables are ll$Ually only 7
feet in diameter, but this is too small; they should not be less than 12
feet.

I
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DIAMETER OF WINDING DRUMS.
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It is a common defect in all the hoisting works of California and
Nevada that the winding drums and pulleys are too small. In Europe
the diameter of winding drums has been greaUy increased, and there
are many examples of drums 20 feet in diameter. At the Casimir Perier
colliery at Somain the round wire rope is used upon a drum with a diameter of 7m.14, or 25 fuet. Twenty~five turns of t,his drum winds up
600 metres of cable. The weight of cable is four kilograms per metre.
These large drums are particularly desirable for wire ropes, which are
destroyed very fast by a short bend. On these large cirumferences the
turns are fewer, and the cable need not be coiled several times over
itself, which causes great wear and destruction of the strands. Each
turn of a drum 22 feet in diameter represents 66 feet oflength of cable,
and 25 rounds will reach 1,650 reet deep. With a rope one and a half
inch thick the drum would have to be a little over three feet in length.
In such a case the radius of the drum in winding would remain the same
when wire rope is used; but this is not the case with he~p rope, which
has a much greater diameter, and when winding up around the drum it'
must coil upon itself several times, and thus increase considerably the
radius of the drum, and, on the other hand, in unwinding or lowering
into the shaft the radius of the drum is rapidly reduced.
The difference of radius is insufficient to compensate for the weight of
the unwound cable, and such an arrangement requires powerful engines
to lift up the dead weight of cable at the start. From that moment less
and less power is required until the two buckets or cages meet in the
shaft; then the descending cable gradually takes the advantage of the
ascending one, and the steam-engine, instead of driving, is soon driven
with an increased velocity by the increasing weight of the descending
cable. To avoid these inconveniences a system of counterpoises is used.
Ropes carrying a counterpoise are wound around sheaves placed on the
shaft of the drum; these counterpoises play up and down the shaft for
about fifty or sixty metres; the cable unrolls as it goes down, and the
radius of the sheaves diminishes. It is so arranged that when the entire
cable is paid out and the counterpoise is down the two buckets or cages
pass each other in the shaft. At that time the strain upon the hoisting
drum changes, as also the action of the counterpoise. The rotary motion
of the hoisting drum continues in the same direction, as also that of the
sheave, which now winds up the rope of the counterpoise in the opposite
.direction. The force required to raise up this counterpoise counterbalances the weight of the descending cable. Another way, which gives
better results, consists in using a very heavy cast-iron chain as a counterpoise.
M. Quillacq, a Belgian engineer, after having visited the hoisting
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works of England, and examined the system of counterpoises used there,
proposed to place the winding bobbin directly over the shaft, and thu8 to
dispense with the sheaves. Drums seven metres in diameter are placed
on the top of the shaft, instead ,of the sheaves, and are driven directly by
a double-cylinder engine. This system, which is fully described in "Le
JJfateriel des Houilleres," by Professor A. Burat, has not been entirely successful so far; but it has shown, however, that an economy of fifty per
cent. can be realized on the wear and tear of cables.
Although difficult to do away entirely with the sheaves, it is quite
easy to increase their diameter so as to avoid giving a short bend to the
ca,bles. It has been. suggested that a series of rollers or small sheaves,
placed on a curve of large radius, might advantageously be used instead
of very large sheaves.
S'l.'EEL-WIRE

C.ABLES-WEIG~T

AND STRENGTH OF CABLES.

The use of cables made of steel-wire has been highly recommended on
.1.ccount of their superior strength and lightness. In practice abroad
the high hopes entertained of the value of these cables have not been
realized. The wire undergoes rapid changes, and has been found after
five or six months' use to become brittle, so that the cable could no longer
be relied upon. Some of the flat cables now in use in Nevada are maue
of steel; but no data regarding their weight and wear have been received.
The following table exhibits the size in inches of flat cables, their
weight in pounds per fathom, their working load and breaking strain. •
I Lave added also a valuable table which has recently been published 7
giYing the comparative strength of iron, steel, copper, and hemp cables,
expressed in dimensions and weights of the metric system.t
* From Hunt's edition of Ure's Dictionary.

t From Etudes sur lcs Arts Textiles, &c., per Michel Alcan, p. 34.

Approxirnate dimensions, weight, and strength of round and flat cables of iron, steel, copper, and hemp.
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Table showing the size, weight, aud strength of flat cables fm· rnining pmpo8es of hemp, i1·on,
and steel.
HEMP.

Size in
inches.

4
5
5!
51
6
7
8t
8!
9
9!
10

by
by
by
by
by
by
by
by
by
by
by

1!
1:!
1i
H
1~

1i
2t
2:!
2h

2~
2~

IRON.

STEEL.

Pounds
weight per
fathom.

Size in
inches.

Pounds
weight per
fathom.

20
24
26
28
30
36
40
45
50
55
60

2.1 by t
2~ by21 by i
3 by3t by3~ by31 by 11-16
4 by4:! by!}
4~ by4i by-

11
13
15
16
18
20
22
25
28
32
34

Size in
inches.

Pounds
weight per
fathom.

.................... .....................
....................... .....................
-·-···· ........ ......................
10
2 by t
11
2t by t
12
-by13
2t by!
15
21 by i
16
3 by3;f by18
20
3t by-

EQUIV.ALENT STRENGTH.

Working
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Breaking
<>train.

Owt.

Tons.

44
52
60
64
72
80
88
110
112
128
136

20
23
27
28
32
36
40
45
50
56
60

PRECAUTIONS IN USING WIRE-ROPE.

In winding with round wire rope upon conical drums, it is important
to make sure that the angle of inclination of the surface of the drum is
not too great, as otherwise the coils of the rope are apt to slip off and
cause serious accidents. Several fatal accidents have occurred in England from this cause. They are mentioned beyond in connection with
the notice of the various forms of safety cages. Mr. Wales, a government mining inspector, (Great Britain,) in his examination upon the
cause of one of the accidents referred to, said:
" In his opinion, what most affected the proper and safe working of
the spiral drum was the angle which the rope formed between the pulley
over the shaft and certain portions of the drum. In the present case
the angle was :fifteAn degrees, and in his opinion the accident was principally due to that fact, and not to any defect in the rope, which was
broken by the jerk caused by the rope falling from the drum. In conclusion he remarked that in erecting spiral drums care should be taken
to have the rope at as easy an angle as possible, and in no case ought it
to exceed from ten to eleven degrees."
Professor Warrington Smyth, of the British Royal School of Mines,
in one of his lectures directs attention to the precautions necessary in
the use of conical drums. He mentions the case of a very serious accident a few years ago, by which the lives of a number of men were
sacrificed, simply, he believes, in consequence of the cage having been
wound up at too great a velocity, and then allowed to slacken too suddenly, the result being that the laps got loose, some part slipped off,
the rope went over the edge of the drum, and was snapped. Mr.
Smyth then points out how this danger may be obviated by an ingenious contrivance of ~1. Lemielle, which consists of an endless rope passed
down the shaft, and over a pulley at each extremity. The rope is thus
kept constantly stretched out, and motion is communicated to it by a
direct-acting cylinder, which sets one of the pulleys in motion.
It is found to be very dangerous to allow wire ropes to wind over
any inequality or prQjection by which the wires are subjected to repeated
bending back and forth. At the Oannock Chase Colliery, England,
in 1867, the flat-wire cable suddenly snapped and precipitated eight
men and boys to the bottom of the shaft, killing :five. The inspector
found that at the point of fracture the cable had been covered for about
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eighteen inches with hemp, which had become hard and solid, and
formed a bolster or projection on both sides of the cable, three-fourths
of an inch thick. The object of placing this hemp upon the cable w3S
to show the engine man when the cage was opposite a certain drift, where
it had to stop. In passing to and fro over a pulley five feet in diameter,
and under a drum of the same diameter, the constant be-n ding broke off
the wires. This effect was probal>ly gradual, since it appeared on examination that only twenty-five or twenty-six wires, one-seventh of the
number in the cable, were whole when the cabl!3 finally parted. The
covering also preYented the condition of the cable from being known,
and it was believed that the breaking of the wires had been going on for
three weeks or a month before the accident.
·
EX.A.:MPLES OF HOISTING WORKS ABROAD.

As the depth of our mines increases the importance of improving our
hoisting works becomes more and more apparent, and it will, therefore,
be appropriate to notice in detail some of the !lest specimens of hoisting
engines now in use abroad, particularly at the collieries of Belgium,
France, and Great Britain, where we find the most perfect types and
exhibitions of mining upon the most extended scale. At present our
best hoisting works are only approximations in construction and in
magnitude to those abroad. The extent of our mines has not required
us to carry our machinery to such a degree of perfection ; but the day
is not distant when for the Comstock lode alone we shall not only have
to avail ourselves of the fruits of experience in deep mining in foreign
countries, but even to improve upon their most admirable and beautiful
machines.
There is nothing to prevent, indeed there is much to encourage, us to
push our explorations of the Comstock lode to a depth of 3,000 feet or
more; and for this purpose Yery powerful engines and hoisting apparatus will be required. The wise provision which should characterize
all large undertakings, especially in mining, requires us to take this subject into careful consideration. The engineers of Belgium and France
have for some years past been discussing the best methods of carrying
the exploitation of their coal beds to a depth of at least 1,000 metres;
and some of the opinions expressed upon this subject will be mentioned
at the close of this diYision of the report, after some details concerning
the existing conditions of hoisting have been given.
There ·are two principal types of hoisting apparatus: the single engine, acting upon the drum or bobbin-shaft, through the medium of
gearing, and the double engine, acting directly upon the bobbin-shaft by
cranks set at right angles with each other. Of these two types, the
double direct-acting engines are preferred for large collieries, where
rapid hoisting is essential.
Professor Burat, in remarking upon the use of engines a~ting directly
upon the shaft of the winding drum, states substantially that whenever
the conditions of hoisting do not require a greater force than 80 horsepower, gearing should be used; and that the direct-acting engines with
two cylinders should actually exert at least 100 horse-power. If the
cages are not required to move with a velocity of at least four to five
metres a · second the gearing is evidently preferable to placing the winding drums upon the crank-shaft. This opinion is confirmed by comparisons between the consumption of coal in hoisting works upon the two
plans, which are in favor of the machines with gearing. For hoisting with
great rapidity, the direct-acting machines are the best, and are now
generally used.
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:Many estab1ishments, and especially those of Ilaine-Saint Pierre, of
Couillet, and of Seriang, in Belgium, and of Quillacq, at .A 1zin, have
produced hoisting apparatus of this type which appear to le<. ve little to
be desired. Such machines are made either vertical or horizontal. In
the former the winding reels are raised high in the air, and the only advantage appears to be that the inclination of the cable is lessened, so
that the angle it makes with the surface of the sheave is increased. A
disa<lntntage is the instability of the machine, owing to the little breadth
of foundation, and to its great height. The horizontal engines are
much more firm and substantial.
The accompanying illustration, printed upon a separate sheet and inserted, (page 584 A,) represents an engine of Quillacq's construction of the
vertical type. This figure is reduced by Bien's photo-relief process from
one of the beautifully engraved plates in Burat's Atlas. It does not
require much explanation. One cylinder is shown in section with the
piston at the lower end. The brake-wheel is between the two bobbins.
The engineer stands upon an elentted platform on a level with the bobbin-shaft, and controls the valves by means of levers. Three inches and
three-eighths of an inch upon this reduced drawing representsa distance
of a bout five metres.
In all of these modern engines a very great improvement bas been made
by the addition of a powerful brake, worked by steam. Instead of tho
atten<lant exerting a large part of his strength upon the lever of a brake,
it is now only necessary for him to open a valve by a hand lever, and
thus admit steam to one side of a piston in a short cylinder, and the
brake is instantly applied with greater force than a man could possibly
exert. For such powerful engines as are now in use, and worked as
they are at a high rate of speed, a brake of this .kind is indispensable.
Mr. ~uillacq, constructing mechanical engineer at Anzin, appears to
have been a pioneer in the construction of large direct-acting double
hoisting engines. He published a description of one of these engines in
1859.*
The cylinders were each om.600 in diameter, and the pistons had
a stroke of 1m.800; bobbin-shaft 3m.400 long and Om.290 in diameter;
two bobbins 6m.500 in diameter; Stephenson slide motion; a steam
brake, with the cylinder om.350 in diameter, drawing the two brakes of
wood powerfully upon the periphery of n, wheel 3m.300 in diameter.
This machine was provided with signal indicators, and apparatus for
arresting the motion of the engines and cages after the cages passed a
certain point above the mouth of the shaft. The whole machine, with
feed-pumps and fixtures, weighed 42,000 kilogrammes and cost less than
40,000 francs.
The same constructor exhibited a very beautiful hoisting apparatus
at the Paris Exposition in 1867. It was a double engine of about 200
horse-power. The cylinders were vertical and connected directly with
the bobbin-shaft, supported high in the air above the engines. Cylinders about 3 feet in diameter and 6 feet stroke. Link motion upon
both. Bobbins for flat wire or hemp cable, and 22 feet in diameter.
Steam brake, signal indicators, and apparatus for preventing overwinding were all included in this beautiful machine, for as,ooo francs. It
appears from a bulletin that from 1856 to J\tiarch, 1867, inclusive, the
firm had supplied 67 machines of 7,012 horse-power in the aggregate,
varying from 6 to 500 horse-power, the latter for pumping.
In a machine exhibited by A. Audry, engineer of the establishment
of Mr. F. Dorzee, near 1\ion:-;, the bobbin-shaft is placed below on n.
"Auuules des Mines.

•
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level with the floor, and the cylinders rise vertically above it and act
rl.ownward, instead of upward, as in the engine by Quillacq. The cylinders of this machine are Om.90 in diameter and the stroke 1 m.40. Five
machines have been made upon this model at different times from 1853
to 1867, varying in capacity from 80 to 150 horse-power.
A very beautiful machine of the direct-acting horizontal type was exhibited at Paris in 1867, by the establishment of M. M. Schneider & Co.,
of Creuzot. Its strength, proportions, and convenient arrangement of the
various parts were admirable. The cylinders, 2m long and om.550 in
diameter, arc placed 5m.60 apart, from centre to ,centre. The rods are
eonnected directly with cranks of 1m, placed at right angles upon the
opposite ends of a main shaft, om.3 in diameter, which carries the two
bobbins and the friction-wheel, to which the brakes are applied by means
of steam, acting upon a piston in a small cylinder below the floor of the
engine-room. The diameter of this wheel is 3m, and the length of each
of the two wooden blocks which bear upon its periphery is 1m.2. The
diameter of the drum of the bobbins is 2m.04, and total diameter along
the arms is about 5m.5. The arms of the bobbins are of wood, and the
extremities are not connected by segments, as in many of the Belgian
and French machines. The length of the lever controlling the brakes is
1m.9, the diameter of the cylinder Om.34, the length Om.47.
The engineer stands midway between the forward ends of the cylinders,
with both the bobbins in full view, and by means of conveniently placed
leverR and hand-wheels controls the movements of the engine and the
operation of the steam-brake.
The details of construction of a portion of this engine are Rhown by
the accompanying figure, reduced by the photo-relief process fi·om the
larger working drawings published in the Portejeuille des Ingenieurs, by
the .Messrs. Armengaud. 'rhe figure gives a longitudinal elevation of
the bobbin, the brake-wheel, and brakes, together with the steam cylinder for operating .the brake, and the levers by which the engineer controls the movements of the engine. The cylinders of the horizontal engines and their valves are not shown. B is the bobbin-shaft, carrying
· the bobbin with wooden spokes D D D and a cast-iron brake-wheel
P P. The spokes, eight in number, are not united by segmental rims at
their extremities, as in some machines, but are disconnected, the cable
winding truly between the two opposite sets of spokes without catching
upon their ends. These spokes are firmly bolted by their inner ends to
a cast-iron socket plate, 2m.040 in diameter. This plate and the brakewheel P P are securely keyed to the shaft B. An arm, K, 1m.90 in length,
works loosely upon the shaft B, and by means of the connecting rods J J
controls the brake pieces I I, faced with blocks of wood 1m.20 long, which
fit into the hollow face of the brake-wheel P P. The brake-pieces, as
will be seen, are supported in an upright position 3m.230 apart by the
prolongation of their frames to the foundation below, to which they are
united by hinge joints. ·The undue separation of these brake-pieces is
prevented by set screws placed behind each, and their approximation
and pressure upon the brake-wheel is controlled by means of the rod K,
extending from the end of the arm K to the steam cylinder M. By means
of the hand-lever 0 N steam can be instantly admitte~ to one side or
the other of the piston in 1\-I, and thus operate the brakes with great
force.
The engineer stands upon a platform just above the steam cylinder M,
and controls the link-motion by means of the horizontal hand-wheel R.
The dimensions and distances of the most important parts are indicated
upon the figure in metres.and in fractions of a metre.
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At the mines of Sainte-Barbe, at Bezenet, the extraction" from a depth
of Hnm to 185m is effected by a dottble horizontal engine, the two cylinders being connected directly with the bobbin-shaft. The pistons are
Om.7 in diameter, and 1m.9 stroke. The drum or center of the bobbins
is 3m .5 in diameter, and the minimnm radius of winding space is therefore 1m.75 for one of the bobbins, and greaterfor the other, which winds
from the greatest depth. The brake is controlled by a separate steamcylinder. A contrivance for preventing accidents in case of over-winding closes the throttle-valve of the engine and puts on the steam-brake.
This apparatus once prevented a very serious accident, by arresting
the cage before it reached the sheaves.
The cages weigh 1,900 kilogramme·s, (1,600k iron, and 300k of wood,)
and are made to receive six cars. Four sheet-iron cars weigh, whe:a
empty, 960 kilogrammes, and contain 20 hectolitres of coal, weighing .
1,600 kilogrammes. The dead weight is therefore 1,900 + 960 = 2,860
kilogrammes. In ordinary working the time of ascension of the cage and
load is 27 seconds. The landing and returning the cars require a mean of
18 seconds; total time, 45 seconds. Practically, they take out four cars a
minute, or 240 cars per hour, and 2,400 in ten hours of effective work.
Experience has shown that they can extract regularly 2,000 cars, containing 10,000 hectolitres, in ten hours. The two cables are adjusted to
hoist from two levels, 24m apart. The drainage is effected with a single
trip, and occupies only a part of the night. The quantity of water extracted varies between 6,000 and 10,000 hectolitres. The cables are 23
centimetres wide and 42 millirnetres thick, made of iron wire covered
with hemp.*
As an example of the dimensions and cost of modern hoisting engines
in Saxony, the following from the notes of W. Fairley, mining engineer
and surveyor, is interesting: The mine is at Zwickau, tlle Briickenuerg colliery, 444 English fathoms in depth. The shaft is rectangular
iu section, 28 feet long by 8 feet broad; one-half of it is used for winding with two cages, the other half for a ladder-shaft and return air.
The ventilation is effected by a Guibal's ventilator, measuring 7m by 3m,
and driven by a 50-horse engine. The hoisting works consist of a pair
of horizontal engines, built at the Wilhelm's Hiitte, Sprottan, Schleswig,
at a cost of £2,850. The cylinders are 42 inches .diameter, stroke 8 feet,
winding-drum for flat ropes 12 feet diameter, ropes tapered. The time
required for hoisting from the 444 fathom level is two and a half minutes, a speed of about 20 feet, on an average, per second. The cage
carries two wagons of 10 hundred-weight side by side, and is furnished
with a safety apparatus for its arrest in case of the breakage of the
rope.
GENERAL OBSERV.A.'l'IONS UPON HOISTING ENGINES.

In all these engines for collieries, where coal is so abundant and
cheap, very little attention has been given to the question of economy
of fuel, a very important one for regions like that of the Comstock, dependent upon wood brought from a distance at considerable expense.
Condensing engines are too complex for hoisting purposes, where it is
so often necessary to reverse the motion; and the only direction in which
it appears possible to effect a great saving of steam is in working it cxpansi,-ely as much as possible by the use of suitable cut-off valves. The
Exposition of 1867 contained a double engine on Woolf's plan, and consequently with four cylinders, which could be used advantagf'-'>nsly as a ·
*From data supplied by MM. Lan and Baure to Professor Burii.t, 1867.
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hoisting-engine, if the necessary apparatus for changing the direction of
rotation were supplied.
It is an interesting fact that English colliery owiiers find it for their_
advantage to contract for their hoisting-engines and machinery with the
French constructor Quillacq, at Anzin. This eminent maker astonished
the British members of the international jury by the statement that he
had supplied both pumping and winding engines to an important Newcastle colliery. It is admitted by the British reporter upon that clasH
in the exposition, that the order was given to the French manufacturer
simply in consequence of his lower price and better finish, as compared
with the tenders from English houses; and he observes: " Here we
have, then, one of our Newcastle mines actually working by means of
French-made machinery, fairly brought in,_by open competition, to the
midst of our machine shops and foundries; and when we look at the
inland position of Anzin, and the unquestionable disadv-antages which
have to be combatted in a district where coal and iron are comparat.ively
dear, I cannot but think these results redound to the credit of French
engineering, and inculcate on ourselves an important lesson."
Opinions upon the relative value of the two methods of mounting
hoisting works, whether they should be vertical or horizontal, are still
divided. The EngUsh generally prefer the vertical form. There is not
only the au \rantage in regard to the inclination of the cables upon the
pulleys, a very considerable ad vantage when one of the cables is wound
on the lower surface of the bobbin, but the engineer can be placed much
nearer to the landing-place of the cages, and thus, having their movements directly under his eye, will avoid many accidents that would
otherwise happen~ notwithstanding any system of signals. It has been
supposed that the vertical machines are much more costly than the
horizontal; but J\1. Parent, director of the Anzin works, who has used
both, holds an opposite opinion. There is so much doubt in regard to thi~
matter that the .Anzin company, having two shafts to provide with
hoisting works, decided, in 1868, to place a vertical engine over one
shaft, (Haveluy,) and a horizontal one over the other, (St. Mark.) The
question of the relative advantages is still undecided; but it is agreed
that in all cases it is best to place the engineer as near to the landing
of the cages as possible; and to secure this, the position of the horizontal engine has been changed. The engine has been turned end for eu ~l,
so as to place the cylinders toward the shaft, and. bring the engineer
witllin five or six metres of it.
In order further to illustrate the. general form of large hoi~ting works
abroad, oue of the engraved plates iu Burat's Atlas has been reduced,
and is printed upon a separate sheet to accompany this chapter. It represents tile construdion at the colliery of Bezenet, and shows not only
the large derrick supporting the great pulleys over the shaft, but tho
two-story iron cages, the cars, and the arrangement for automatic lowering of tile loaded cars to a track upon the general level while the empty
cars are hoisted. The engine-house and engine, with the large bobbin
for fiat cable is seen at the right-lland end of the plate. A rod with an
ram projecting over the cage is so arranged as to stop the engine in case
of over-winding. The boilers are set outside of the building upon the
extreme right.
IIOIS'l'ING FROM GREAT DEPTIIS.

The Academy of Sciences of Brusseis in 185G proposed the subjoined
que 'tion for discussion, and the minister of public works offered a
special prize for a satisfactory answer: [Translation.] "Indicate a
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complete practicable method for extending the exploitation of collieries to
a depth of at least 1,000 metres, without sensibly increasing the cost of
working beyond that in Belgium at the present time."
Among the most remarkable of the memoirs presented was that of
J\1. Devillez, professor of mechanics at the school of mines of Hainault.
He concludes that, without any new invention, but with a judicious use
of the best means of exploitation then employed, it was quite possible
to succeed in working at such great depths. He proposes to use, instead of hemp, flat cables of iron wire, weighing, on an average, 7k.33
per running metre, or a total for each of 733 kilogrammes. Cables of
the same length of hemp would weigh more than 9,000 kilogrammes.
With such wire cables, he could raise, at a mean velocity of six metres
per second eight wagons containing together 2,700 kilogrammes of coal.
The dead-weight of the cage and wagons would reach 2,150 kilogrammes.
The whole could be brought to the surface in three or four minutes, and
he thinks that a 200 horse-power engine would be sufficient for the service. Tlie initial radius of the bobbins, according to calculation, should
he om. 72 for tapering cables of iron wire and 1m.oo for those made of
hemp.
Another method proposed for hoisting from great depths, and already
put to a test in practice, deserves mention. It is the contrivance of the
engineer, M. Mehu, and was experimented with in one of the shafts at
Anzin. It consists of two vertical oscillating rods moving up and down
in the shaft, as in the man engine, and attached to the extremities of a
hydraulic balance. One rod raised the full wagons, and the other carried down the empty wagons. But after being tried successively at the
mines of Anzin and of Bonchamp it has been abandoned.
TURNING OR STARTING GEAR.

An apparatus has recently been constructed and applied in England
for rendering uniform the driving power of single cylinder steam-engines used for winding or other purposes. It is well known that the
driving power of single engines is far from being uniform throughout
the revolutions of the crank. At the end of the stroke dead-centers
exist, and there is no tangential pressure at all; and from these points
the pressure upon the crank pin in the direction of its motion gradually
reaches a maximum at about the middle part of the stroke, and as gradually diminishes to nothing. The object of the apparatus, which the
inventors* call "turning-gear," is to enable single engines to be started,
reversed, or to work with the facility and regularity of double engines,
·with their cranks at right angles to each other. The ad vantages claimed
for the apparatus over double engines are its great cheapness and the
possibility of its application to existing en~nes as well as to new ones.
It consists of a small supplemental oscillating steam cylinder, placed
below and a little back of the main crank, and connected with it by tile
middle of a jointed comiecting rod, one end of which turns upon a fixed
bearing in the foundation. A toggle~ oint is thus formed, and the piston
connects at the joint. This toggle is so placed as to operate tangentially upon the crank when near its dead-points. The inventor claims
that by such means the engine possesses equal driving power during
every part of the crank's revolution, so that upon the dead-centers all
the work is done by the turning gear, but during the rest of the revolution it is done by the crank alone, or in combination with the turning
gear. With this transfer of pressure from one part of tlle reYolutiou to
* 'VHliam Macgeorge, London, and Arthur Rigg, Chester.
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another no steam is consumed; there is no loss of power, except the
mere friction of the apparatus ; neither is there any direct gain.
He says:
For winding purposes at collieries or mines, single engines are objectionable,
although frequently used, and double engines are preferable on account of their hancliness and safety from overwinding and the uniformity of their power at every part of
their revolution. Now, as this turning gear gives to single engines all the advantages
belonging to double engines, there is manifestly a saving in first cost, and to this must
be added less expensive foundations and a smaller engine-house. It is equally applicable wherever the use of a fly-wheel is inconvenient, and has been applied to a compound marine screw engine of 100-horse power. With its use there is not the slightest hesitation or uncertainty in starting or reversing, and the engine can either revolve
at full speed or be made to crawl slowly round, with the regularity of clock-work. It
would be almost superfluous to point out the peculiar advantages of this latter capability in doing pit work at collieries.

The inventor claims to accomplish the same result for engines which revolve in one direction only, by placing a large double cam upon the end
of the crank shaft, in such a position with respect to the position of the
crank that it is acted upon l)y a roller forming the hea<l of a short piston, working in a cylinder directly under the shaft. This is a very simple and cheap form and can be applied to any engine. Drawings of
this apparatus accompany the Colliery Guardian for January 28, 1870.

OHAPTER LXXIII.
SAFETY-CATCHES, OR PARACHUTES.

The great depths to which mining operations are now carried; the
increased rapidity of movement of the cages, (often as great as thirty
and forty feet in a second,) and the paramount obligation to protect the
lives of the miners who often ascend and descend by the cages, has led
to the adoption of a variety of contrivances for arresting the fall of
cages in the event of the breakage of the cables by which they are suspended. Such contrivances ar0 known as para,chutes or safety catche8.
The great velocity of hoisting requires the cages to be guided in the
shafts by vertical tracks, which are commonly constructed of wood,
though of late they are being replaced by iron and steel ; these tracks,
called guides, being continuous and equidistant along the path of the
cage, furnish a foundation upon which the various parachutes can act
to sustain the cage in the event of breakage.
A large number of patents relating to this important and indispensable apparatus have been taken out, but it may be said that there are
only three types, and that these originate from the same principlelevers drawn up an<l away from the guide by the traction of the cable,
and in an opposite direetion by the tension of a spring which tends to
throw the levers outward upon the guides, so as to press upon or into
them with a force capable of stopping the fall of the cage in case of the
rupture of the cable.
.
One of the forms of safety catch now in use in the Savage silver mine
upon the Comstock lode has already been described and shown by a
figure in connection with the description of the ordinary form of cage.
This dcseription and figures will be found upon pages 576, and 571.
In 1845 l\L l\1achecourt published a description of a parachute which
he had applied to the cages in the shaft of a coal mine at Decize. Thit:i
parachute consisted of two pointed bars or arms of iron crossed find
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turning upon a rod like the two blades of a pair of shears. While the
cage remained suspended by the cable the points of these arms were
drawn inward, away from the side~ of the shaft, but in the event of the
rupture of the cable, the arms were thrown outward and downward by
springs 7 and penetrating the timbers of the shaft, held the cage suspended.
In 1849 M. Fontain~, of Anzin, constructed a parachute for the Tinchon shaft upon this principle, but in a better form, and at the time of
the publication of Professor Burat's l\fateriel des Houilleres, in 1861, the
form most in favor and indeed the onl~r form with which sufficient experience had been acquired to justify a recommendation of its general
use, was the Fontaine parachute, then in use in more than :fifty shafts
in France and Belgium. It is cousidered as having originated with the
Anzin company, and owes its introduction and success to the careful
attention with which all its details were studied and modified by long
experience .
.All parachutes combined and constructed on this principle have given
satisfactory results, and it may be said that., if the security obtained is
not complete and absolute, they have, nevertheless, rendered such great
services that their application has become a question of humanity,
which cannot be ignored. The following figures \Vill speak in a stronger
and more peremptory manner than any description to persuade miners
and engineers to adopt parachutes in their mines. At the mines of
Anzin, from 1851 to 1859, in fourteen shafts supplied with parachutes,
twenty-nine cable ruptures occurred, and the parachutes saved the lives
of one hundred and fifty men. What can be more eloquent and more
persuasive than this fact~
At the mines of Blanzy the experience has been similar, and it is
probable that if an account bad been taken of all the accidents by the
rupture of cables in Europe since parachutes came into use, it ·would
show that the men who have been saved from certain death by parachutes
can be numbered by thousands.
In order that a parachute should act well, it is necessary that the
strength of the spring should be equal to 150 kilograrumes, (300 pounds,)
and then the weight of the cage makes tl1e rest; and the heavier that
weight the more energetic is the grasp on the guides.
The three types are1. The paraclw,te with claws, which acts by a pressure exerted upon the
guides tending to penetrate them longitudinally.
2. The parachute with eccentrics, which acts by a pressure exerted laterally on the sides of the guides, and perpendicularly to the plane
which passes through both of their axes.
3. The 'Wedge parachute, which acts by means of a set of metallic jaws
taking holu of. the guide, which is Hlade wedge-shaped. This parachute
giYes a lateral pressure exercised upon the faces of ~ach guide, and perpendicularly to the plane of the parachute.
These several types will be considered one after the other.
FONTAINE'S CLAW PARACHUTE.

The annexed :figure represents Fontaine's parachute with claws. It
:s the oldest, and was constructed and put in use at the mines of Anzin,
and may be said to have originated with this company, .At first this
parachute was supplied with onl;y one spring, but two are now used, as
shown by the drawing. It was the typp, exhibited upon the two-.story
cage sent by the company of Anzin to the Paris Exposition, in18G 7.
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The two stout diagonally placed arms in the drawing are armed with
sharp steel points, arid are so placed in the frame of the head of the
cage that when it is suspended in the shaft by the cable, these claws

Guide.

Fontaine's Parachute.

Guide.

are drawn up so as not to touch the guides. Two strong, spiral springs,
replaced in some parachutes by steel elliptic springs, are placed below,
and in the event of the breaking of the cable they draw down the upper
ends of the claws, awl the lower and steel-armeu ends are forced outward into contact with the wooden guides, penetrating and sometimes
splitting them. The cage is thus arrested in its fall, and is sustained
entirely by the wedging of these claws against the guides and timbers
of the shaft. Each claw can work independently, the double hook at
the top permitting either one or both to be thrown out together or to
different distances, so that inequalities in the size of the shaft or of the
distance between the guides may not prevent a perfect contact of both
arms. The projections beyond the guides upon each side are intended to
represent a part of the framework at a point where the guides are perforated for the reception of a bolt intended to prevent the cage from being
hoisted prematurely. This is a contrivance introduced by the engineer
Cabany, and is placed at the bottom of the shaft.
The Fontaine parachute bas given satisfactory results in saving the
lives of men, but the claws injure or destroy the guides. It also necessitates the use of very heavy timbers for the gnides and their supports,
inasmuch as pressure from the claws is exerted in one direction, and if .
the guides should yield or bend outward the effect would be lost. The
:first cost of such heavy guides anu timbering is very great, and any accident, by destroying a portion of the guides, requires a great expenditure
for repairs.

H. Ex. Doc. 207--38
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.AUDE::.\'I.AR'S P .A.R.ACHUTE.

In order to avoid tl1ese difficulties other constructions have been devised. One by Mr. Audemar, engineer in the service of the mining company at Blanzy, is shown by the annexed figures. It consists of four

Auderuar's Parachute.

eccentric wedges, two on each side, and placed on opposite sides of the
guides ; the release of the springs by the breaking of the cable causes
these eccentrics to turn and to powerfully squeeze the guides and thus
stop the descent of the cage. This parachute is as certain in its action
as that of Fontaine, and does not split the guides. The guiues and
the framework may also be made much lighter, for there is no outward
thrust or pressure tending to bend or break the timber.
It will be noted that the action of the "dog-clamp" safety catch upon
the cage used in Nevada (seep. 56) is similar to that of this eccentric
catch. The sides not the face of the guide are acted on in both cases.
The spiral springs used by 1\fr. Audemar are made of steel wire Om.Ol
in diameter. When fully expanded they are Om.39 long, (nearly 10
inches,) and they may be condensed to a length of Om.25 ; but in order
to preserve their full elasticity the springs are condensed from Om.09 to
om.11 only. A compression of om.09 is sufficient, and tlu~ gives a resistance of 180 kilogrammes, (about 360 pounds.) l\Iotion is communicated from the springs to the eccentrics by means of arms and levers,
as shown in the figures. The first figure shows the position of these
arms and the eccentrics when the cage is suspended by the cable; and
the second their position when the strain from the cable is released and
the springs are expanded. The spiral springs are contained in cylin-
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drical boxes, one part sliding over the other. One of these boxes and
the spring are shown in section in the second figure.

Audemar's Parachute-section showing one of the springs.

The experience of more than fourteen years with parachutes of this
type has been most satisfactory. In this construction the springs are
kept in constant use bybeingcompreHsed and theythns relieve the shock
when the cage is started.
MICIIA.T'S P A.RA.CIIUTE.

A variety of the same type
as the Blanzy construction,
designed by .l\lr. Michat, is
sbown with sufficient clearness by the appended figure,
and a description is unnecessary. It is evident that it r=:~~E=;::~~~~~~:::::~~e~::t
does not differ essentially
from the parachute just de- ,___~~___,..~
scribed.
BRAUNE'S P .A.R.A.CHUTE.

This is a third variety of the
same type, but it differs from
the others by its extreme
simplicity and the nature of
·the spring. This form originated with Nfr. Braune, chief
engineer of the mines of the

liichat's Parachute.

596

MINES .AND MINING WEST OF THE ROCKY MOUNTAINS.

Vieille Montagne Company. A simple Indiarubber band spring is all that is used to draw
the eccentrics in upon the guides. It is said to
have given satisfaction for a period of three
years or more; but it is doubtful if a spring of
this nature can long remain active and reliable
when under constant tension.
P AR.A.CHUTE WITH WEDGES.

The third type of parachute is known as
N yst's, and is constructed to act like a wedge.
It has arms like a parachute with claws, but
the latter are replaced by a metallic jaw, in the
form of a hollow ·wedge, fitting to the form of
the guide, which is made wedge-shaped.. When
the parachute with the cage is sustained by the
cable, the jaw moves along the guide without
Braune's Parachute.
touching it; but if a rupture occurs, it then
presses upon the guide and wedges powerfully, so as to arrest the descent
of the cage within a distance of only Om.25 or Om.30. The action is thus
very prompt, but it is so gradual that there is no perceptible shock.
This construction does not injure the guides, and it bas the advantage over the parachutes of the second type that iron guides may be
used, the reduced size of which is much less cumbersome in shafts than
heavy timbers. It, however, requires the guides to be made with great
accuracy, and uniform in size and angle of the wedge, and the difficulty
of obtaining them has prevented this parachute from coming into general use.
THE VALUE OF SAFETY-CATCHES IN SAVING LIFE.

Although the construction of parachutes has not by any means
reached perfeetion, there being some difficulties attending their use,
they have rendered . the greatest service in mining operations, repeatedly preventing great losses of life and property; and no excuse can
be received for allowing a single mining cage to be without one
wherever miners are permitted to ascend and descend in it. Accidents
from the unaccountable breaking of the strongest cables are not infrequent; and when it is well known to mining engineers that parachutes
of the proper eonstruction have repeatedly been the means of saving
life, it it; strange that there should be any .b.esitation in adopting them.
Even while writing this chapter the report of a reeent aecident (January,
1870) at one of the shafts of the Dowlais Company has been handed to
me, and a condensed account of it is inserted as appropriate in this connection:
A fatal a~cident happened at the Deep Pit, Vochrhiw, the property of the Dowlais
Company, on Saturday afternoon, a,b out 5 o'clock, by which five persons lost their
lives. It appears five men were ascending the pit, and when within 27 yards of
the top the rope broke and the poor fellows were precipitated to the bottom, a depth
of 500 yards. The bodies were smashed to pieces, and death must have been instantaneous. This is the same pit where a similar accident occurred a month ago,
wh~n two men lost their lives.
It happened in the same manner as the one on
Saturday, ~nd apparently from the same cause. The Vochrhiw pit is; a very large
colliery, employing about 600 hands. It is 400 yards deep, and is worked by two
shafts, Nos. 1 and 2; the No. 2 being the shaft generally used for the passage up and
down of men and horses, the other shaft being reserved for mineral alone. But, as

these accidents show, the rule adopted by the company h[2,s not been kept by their men
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The pits are worked by spiral drum-an invention which has called forth on several
occasions the approval of the government inspector, as they enable the engines to
raise heavy weights as well as the cage and rope of a pit 400 yards deep with ease,
and without any extra power. But then safety depends chiefly, we may say, upon the
angle formed between the rope and the pulley above the shaft with certain portions of
the drum. It ought not to exceed ten or eleven degrees, though the angle at the time
of the first accident was as much as fifteen degrees, anu to that Mr. Wales ascribed the
accident, as it produced the overlap of coil which led to the accident. On that occasion the coil overlapped when the men were two hundred and fifty yards from the bottom, and the jerk caused by its falling into its place snappecl tho rope and precipitated
the cage to the bottom. On Saturday night the No.2 pit was busy between 6 and 7
o'clock in bringing out the colliers, and there were then at tho bottom of the No.1
shaft four hitchers and the overman of the pit. In their anxiety to get out without
walking through the workings to the other shaft, it is conjectured the whole of them
got into the cage of No. 1 shaft, and signaled to the banksman to set the engine in
motion. The engine started, and the cage was brought to within 27 yards of the bank
when the fatal overlap of coil again occurred, and the jerk which fo\lowed snapped
the rope and brought about the dreadful catastrophe.

Here we have the particulars of two fatal accidents from the same
cause, and in the same mine, within about a month; and it does not
appear that any effort was made after the first accident to prevent a
second, nor does it appear that the cage in either case was provided
with any form of safety-catch. At the inquest after the first accident
at Dowlais, it was testified by the engineer's foreman that a similar accident, but to an empty cage, had previously occurred in the same pit.
In the Uolliery Guardian of September 16, 1869, there is an account
of a shocking accident which occurred at the Kirkless colliery, Wigan.
The men were leaving the pit early in the afternoon, and while eight of the
number were being drawn to the surface the wire rope on one side of the
drum slipped as it was being wound on, the loose coils fell over the flange
at the end, became entangled in the eccentrics at the side, and, weakened
by the chaffing which it had r~ceived by being pressed between those
revolving parts, parted by the sudden jerk given by the cage as it took
out the slack in descending. The cage, containing eight persons, fell, of
course, to the bottom of the shaft, a distance of 270 yards, and several men
were instantly dashed to pieces. At the inquest upon the bouies, the government inspector said the drum was rather too conical, and, in his
opinion, some slight deflection of the pulley had caused the rope to
coil back, and so led to the slip. A drum of that shape required the
nicest management, and care in keeping the pulleys straight.
Here is another account, of an accident in Pennsylvania, reported h.
the daily papem since this chapter was written:
SIIENANDOAH CITY, SCHUYLKILL COUNTY, March 29, 1870.
A terrible acciuent occurred at the coal mine of Hichard Hecksher, a few miles from
this place, at an early hour this morning. While four men were descending the shaft
to commence the clay's work, the rope broke, precipitating them to the bottom, over 60
feet. All were instantly killed.

There appears to be great opposition on the part of English miners
to the introduction o:f\any form of the parachute. In some observations
by a " miner," upon the above-described accidents, the following passages occur :
Are any of the safety-cages, which have from time to time been invented, really
suitable and efficient; and, if so, why are they not adopted~ Now, the fact is, a really
suitable and efficient safety-cage has still to be discovered ; all that have yet been
brought forward being objectionable for one reason or another. That many of the
contrivances are highly ingenious cannot be questioned, but in practice they have,
without exception, been found wanting; either they are too fbgile, damage the guides,
or require such continual attention to keep them in order that it is dangerous to place
reliance upon them; and it is generally felt that if reliance be placed npon an apparatus of the failure of which there is a remote probability, it is better to depend upon
tho rope alone. The various safety-cages which have been proposed are readily refera-

\
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ble to two classes, and the great question is, which class is the best~ One class of
catch-for really the safety-cage is merely a safety-catch applied to an ordinary cageis so arranged that it is brought into play at the end of each journey up and down the
pit, the object being to prevent the apparatus becoming worthless from disuse. The
idea is doubtless good, but the objection is, that the wear and tear are so great that the
apparatus is worn out and useless before it is required to avert calamity, the consequence being that when the accident happens it is fatal, as usual. In the other class
the apparatus is never brought into play until the accident occurs, the object being to
avoid the dangers inseparable from the former; the wear and tear are, of course, prevented, but frequently, when the accident happens, it is found that the whole concern
has become fixed from disuse.
Perhaps the only arrangements not open to these objections are those somewhat like
Aytoun's and Nyst's, each of which depends for its safety upon the mere change of position of a metal fork, or its equivalent, so as to become fixed against the guide-rods.
Both of these catches are extremely simple, have no springs, or similar contrivances, to
get out of order, and would not cost more than a few shillings to apply them. It has
been said that they knock the guide-rods to pieces when they are brought into action,
but as the damage can only occur when an accident has happened, and a calamity been
averted, surely this should not prevent their adoption. As neither are protected by
patent, every colliery proprietor can have them made by his own smith. It is a very
common opinion among practical men that the use of safety apparatus begets carelessness on the part of those engaged about the shaft, but perhaps the ground for this
complaint is more apparent than real, and as the cage is without question as safe with
the apparatus as without it, it might be des:iJ:able to accept reliance on the catch as
more than equal to the diminished attention of the men.

II

The last paragraph of this extract is a good answer to the general
drift of the opinion e~pressed by the British jury upon the safety-cages
exhibited in the International Exhibition of 1862: "The jury gave careful attention to all the varieties of this apparatus, and were strongly
impressed with the merits of several of them, and with the desirableness
of enlisting in this cause the interest of the intelligent mechanician.
But they share in the repugnance of colliery viewers to trast to the action of a spring on which most of them depend, and which, of whatever
substance it is made, is sure by degrees to lose its elasticity, and is thus
liable, unless frequently looked after, to fail at the moment when required. They are also aware that a great inconvenience, not to say
danger, has been introduced by all those hitherto employed, in consequence of the apparatus being brought into play by a plunge during the
rapid descent of the cage, and that hence se\eral of these inventions,
after being fairly tried for one, two, or three years, ha\e been ultimately
removed. Nor is it too much to say, although an insufficient argument
if taken alone, that the employment of this apparatus has a tendency
to make people careless about the examination an(l renewal of ropes."*
In view of the very satisfactory experience with parachutes in the
hrge colleries upon the continent, and, above all, the £:1ct that they have
repeate<1ly saved many lives, the writer trusts that their use will not be
neglected in the mines of the West; and it is gratifying to know that
they are now attached to most of the cages in the mines upon the Comstock lode.
It would not be difficult to collect many account" of fatal accidents in
those mines, which probably coulu have been avoided if properly con. structed parachutes had been used. There is one remarkable case on
recor(l, showing the usefulness of another precaution, though it providentially failed to be another of the terrible warnings which call for the
use of parachutes: A cage in the Hale and Norcross Mine was precipitated to the fifth level, a distance of 230 feet, without breaking any bones
of a man who was UJ)<)n it. The entire steel-wire cable fell down the
shaft and coiled upon the roof of the cage. The roof protected the
miner from being crushed by the cable; and this shows the importance
* Reports of the British jury, Exhibition of 1862.
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of placing a hood upon every cage in which miners are conveyed. The
form of such a hood is of some consequence. There is a case on record
in England of a miner, standing in a drift near the bottom of a shaft,
being killed by a pebble which, falling from the surface upon the domeshaped roof of the cage, glanced off and struck him.
Examples are not wanting of the utility of safety attachments to cages
in mines upon the Comstock lorle. In February, 1869, a steel-wire cable
was broken in the Imperial-Empire shaft; but, owing to the safety attachment to the cage, no other damage was done. The Mining and Scientific Press of San l!..,rancisco, in September, 1865, reports that in one
of the mines (the Sierra Nevada, it was believed) a safety cage, heavily
laden with ore, had nearly reached the top of the shaft when the rope
parted. The safety cateh prevented a free fall, hut the load was so
heavy that the descent of the cage was not completely checked, and it went
to the bQttom so slowly that not a bolt or timber was broken. Frequent
experiments made in the Comstock mines, by cutting the cable above a
loaded cage suspended in the shaft, have proved the efficiency of the
parachute.
SAFETY HOOKS.

With the modern powerful and rapidly winding engines, the least inattention on the part of the engineer as the cage nears the surface may
permit it to ascend to the sheaves and produce great destruction. Numerous and fatal accidents from this cause are reported in the minin"g
journals. Even while this report is printing, accounts of an accident
at a colliery near Wigan * show the fearful results of over-winding, and
the importance of some means of prevention. Various contrivanees
have been proposed and adopted to prevent this over-winding. Safetyhooks, which open and leave the cage free to rest upon spring-catches
below it, are the most common; but it would seem that the best contrivance of all is the very simple one of placing one arm of a lever, a
bent bar of iron, in the path of the cage, so that if it passes that point
the supply of steam to the engine is shut off, and the valve of the
steam-brake is opened. Thus, by one blow upon this bent lever, the engine is stopped, the brakes are applied, and the winding of course
ceases. This has been rendered possible by the addition of the powerful brakes operated by steam.
Among the many forms of detaching-hooks which have been pro* Extmordinary colliery accident near Wigan.-Shortly before 10 o'clock on Tuesday night
a shocking colliery accident, by which one man was killed and four others receive<l injuries more or less serious, occurred at Messrs. Blundell's No. 1 Sinking Pit, situated in
the township of Pemberton, near Wigan. The shaft has been in cour&e of construction
for nearly a couple of years; it is of more thn,n the ordinary diameter, and the work
has hitherto progressed without serious impediment. The men employed work in eighthour "shifts," and at a quarter to 10 on Tuesday preparations were made for bringing
one of these working parties to bank. Four men entered the hoppett to ascend, n,nd
they were drawn to the surface; but here the engineer, Thomas Ackers, found he wa,s
unable to reverse the engine or to apply the brake, owing to some derangement of the
machinery. The consequence was that the hoppett wn,s drawn at great speed over the
pulley, and then through the roof of the engine-house into the building itself, which
was a perfect wreck in a few seconds. Two of the men; fearing, from the speed at
which they approached the surface, that they were about to be "pulleyed," made a
desperate leap for life as they reached the bank, and one of them escaped, comparatively speaking, uninjured, while the other, fearfully shaken, was falling into the pitshaft, when he was saved by the banksman. A third, named Butler, kept his place
until the hoppett arrived at the engine-house, when he was flung a distance of forty
yards over the building, and he, too, escaped with his life; but the fourth was not so
fortunate, as he was dragged into the house aml killed instantaneously. The engine
tender was also seriously hurt by the falling debris.-.From thf! Colliery Gttardian, Mm·ch
11, 1870.
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posed, there is one which is advertised in the English journals as extensively used in collieries. Its construction will be seen from the figure.
It consists of two plates, placed face to face, and turning upon a central
bolt. It forms a part (a link) of the winding cable
or chain, and is so made that if drawn up through
Q A
a bole in a cross-beam, bushed with a heavy cast
iron lining, E, E, the expanded wedge-shaped sides,
H, H, are pressed together, by contact with E, E,
so as to liberate the bolts of the cable, A and B,
at D and D. At the same time a square shoulder
.
f~
~upon each plate of the link catches upon the upper
1
~·~ edge of the hole, and sustains the weight of the
--=~ cage. This is said to _be extensiv~lyused. A form
-=~ of safety-hook used In Nevada IS shown upon· a
. •. ~.
-........=previous page, in the drawing of the cage now in
~~ use upon the Comstock lode.
~
The safety-hook by S. Bailey, proposed in 1860,
s .consists of a fixed ring between the guides over
the shaft, through which the cable passes. When
the cage is drawn up too far this ring acts upon
two projecting arms, which detach the cable, while,
at same time, hooks are thrown outward over the
ring, and by these the cage or kibble remains susSafety Detaching-hook. pended. *
SIGNAL INDICATORS.

Carefully made indicators are now attached to winding engines, in
such a manner that the position of the cage in the shaft is shown to
the engineer by the movement of an index or pointer along a horizontal
scale, and as the cage approaches the top a bell is sounded once or twice,
and if it ascends too far the apparatus shuts o!f the steam and stops
the engine.

CHAPTER LXXIV.
RAISING WATER.

It is unnecessary here to do more than mention the very common
method of raising water fror1 mines of small extent by means of the
tub and windlass, precisely as ore is raised, or by a barrel fitted with a
large valve in the bottom, which opens and allows the barrel to :fill automatically when it reaches the sump. This method was in use at the Amador mine to a depth of at least eleven hundred feet, the buckets being
of iron and cylindrical, like the tubs for ore, and sliding like them upon
the guides along the inclined shaft. Guided skips fitted with valves are
similarly used.
·
In Virginia City, Nevada, along the Comstock lode, many of the shafts
were kept drained by these simple means, and the only apparatus worthy of further note was the method of delivery of the water into movable launders. When the barrel of water reached the surface, a launder,
running upon rails laid on each side of the shaft, was pushed under
it. The barrel was then allowed to descend and rest upon cross-bars,
and, by raising the valve, the water was discharged into the head of
*Jour. Mining, 1860, and Rev. Universclle, May and June, 1860, p. 511.
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the launder and conveyed away without
the necessity ofmoving the barrel out of
the line of the shaft.
Cylindrical watertubs have been used
to a considerable extent in the French
collieries. They are
usually made with a
capacity of 20 hectolitres, equal to five
hundred and twenty-eightgallons, and
weigh about 700
ldlogrammes. The
water enters by a
large valve at the
bottom, and is discharged through a
side orifice. With
this form of apparatus for hoisting
water, it is necessary, in order to
avoid loss of time,
to provide guides in ·
the shaft, so that the
tub may be drawn up
and lowered rapidly. It has also been
found highly advantageous to commence discharging
the water as soon
as the tub reaches
a sufficient height
above the pit, without bringing it to
rest. An arrangement for this purpose is shown by
the accompanying
plate, reduced from
a figure given by
B urat in his atlas
of Le 1l1ateriel des
Houilleres. Instead
of bringing the tQb
of water to a com
plete rest upon -~~ggagra
catches at the top
of the shaft, it is
kept slowly ascending, and strikes a
movable knocker or
Apparatus for Hoisting Water.
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frame-work, which throws open the discharge valve and lets the water
escape. The motion may be stopped as soon as the valve is open,
and as soon as the tub is emptied it may be lowered without any loss
of time. . The practical value of this improvement is shown by the
results obtained with it at the Lucy pits, near Montceau-des-Mines. At
these shafts, 200 metres in depth, 30 tubs of water, containing 25 hectolitres each, were raised per hour, being a total of 750 hectolitres of
water; but this being insufficient, the automatic discharge apparatus
was added, and the number of deliveries of tubs of water at the surface
was easily increased to 50 or 60, discharging from 1,200 to 1,500 hectolitres per hour.
·
The lift and plunger pumps used in California and Nevada are generally of small size, and have no special peculiarities. They are generally
connected with either the engine used for hoisting or with that for running the mill.
CliiNESE PUMP.

In placer mining the " Chinese pump'' is much used for draining the
pits where the water does not require to be raised to a great distance.
This is e~sentially a chain-pump. A continuous belt of canvas 5 or 6
inches wide has cleats of wood firmly secured to it at intervals, and is
made to pass continuously through a rectangular box, the lower end of
which is fitted with a roller over which the belt passes, and is inserted
in the water to be raised from the pit. The upper end delivers the
water into a 'launder or trough, by which it is conducted away. The belt
passes over a wheel at the top, and motion is given either by the band
or by a belt from a water-wheel near by.
DRAINAGE BY SIPHONS.

The siphon has often been brought into use for draining in mines,
pits, and quarries, where it was not necessary to raise the water to a
great height, and where the necessary fall for the delivery end could be
conveniently bad. There bas been a notable example of the successful use of a siphon on a large seale during the past year at a deep
placer claim in GravelHange, Tuolumne Count~r , California, where Mr.
George A. Treadwell employed one a little over 1,000 feet long and 4
inches in diameter. This pipe was made of No. 24 galvanized iron, in
joints 30 inches long, riveted and soldered together. The water was
raised 18 feet, and the discharge end bad a fall of 40 feet, so that the
deliYery was 22 feet lower than the receiving end, or shorter leg of the
siphon. The two ends of the pipe were furnished with large 4-inch brass
cocks, which were closed when the siphon was to be filled. The filling
was easily accomplished in about two hours by means of a 3-inch Douglas force-pump, throwing water in at the highest point through a vent ·
cock, through which, also, smaller quantities of water could be supplied
from time to time to displace air that gradually accumulated through
leaks. An air-chamber at the bend was projected, but was not made,
inasmuch as it was found to be but little trouble by shutting the 4-inch
cocks at each end to fill up the siphon with the pump in a short time
when the men were at their meals.
The flow at both ends was easily controlled by the cocks, the lower
or delivery cock being usually left fully open, while the receiving cock
as partly closed. The velocity of the current was sufficient to carry
out tons of coarse sand and gravel, some of the latter as coarse as English walnuts; and sluice-boxes set at the usual slope were kept half full
7
,.,
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of water. There was no trouble in keeping the water within 2 inches
of the receiving end, and this was plunged to within 5 inches of the
bottom of the shaft.
PUl\1PING ENGINES IN THE EUROPEAN MINES.

Thei'e are three principal types of pumping engines for mines:
1. The single-acting balance-beam engine, known as the Cornish engine.
2. The single-acting engine, working the pump-rods direct, without a
balance beam.
3. The double-acting engines placed in the interior of mines.
As explanatory of the construction and working of the first type, I
insert a very clear and interesting description of a Cornish engine of
the largest class:*
CORNISH PUMPING ENGINE.

r:rhe engine called Taylor's engine was erected in the year 1840, at
the United Mines in Gwennap, now included in the Clifford Amalgamated J\Iines, and is worked with high-pressure steam, with expansion
and condensation. It is single acting; that is, the steam is only employed for lifting the pump-rods and filling the pump-barrels in the shaft;
the return stroke, which drives the water ·out of the pump -barrels into
the rising pipes being efteeted by the fall of the shaft rod, as soon as
an equilibrium is established in the cylinder, by opening a communication between the two faces of the piston. The steam piston moYes vertically in a cylinder formed of two concentric tubes, tlle inner one forming the cylinder,. and the outer one a protecting case, or jacket; the
small annular space between the two is constantly filled with steam at
the maximum pressure produced in the boilers, in order to keep the walls
of the inner cylinder at a uniform temperature. In practice, it is customary to surround the cylinder with other non-conducting envelopes;
tllus, a shell of brickwork inclosing an air space is first placed round the
iacket, which is further inclosed with coatings of felt, lagged with wood.
These outer envelopes are not shown in the model. The piston-rod is
attached by vVatt's parallel inotion to the end of a beam oscillating about
a horizontal axis 1 \Vhose bearings are carried on the outer wall of the
engine-house. The beam is formed of two parallel cast-iron plates
bolted together, the two plates. being kept a fixed distance apart by
wrought-iron pins. The two arms of the beam are of unequal length;
the steam piston and mechanism for working the valves are attached to
the longer arm, whicll works within the engine-house; the main pumprod and rods of the air and feed-pumps are attached to the shorter
arm, which works in the open air; a gallery projecting from the wall of
the engine-house gives access to the bearings on the out-door side of the
beam.
The engine has four valves for the distribution of the steam; three
of these are placed near the top of the c;ylinder, and the other one is at
the bottom. One of them is a plain disk valve, with a single conical
beating face, and is independent of the engine; the other three are of
the kind known as the double beat, or Hornblower's valve, a construction in which the bearing faces opposed to the pressure of t.h e steam are
reduced to a pair of narrow conical rings, the valve and its seat being
"This description is extracted from Bauerman's Descriptive Catalogue of the Mining Models, &c., in the Museum of Practical Geology, attached to the London School
of Mines.
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so formed as to present a very large steam passage when open. Of the
three upper valves, that on the right-hand side (as seen when facing
the cylinder from the outside) is the governor, or regulator valve. It is
a plain disk valve, which is maintained at a fixed opening by means of
the setting screwR on the rod attached to the right-hand pillar of the
valve gear framing. By this valve the steam is admitted from the main
steam-pipe through the large hollow column on the right into the top
steam-chest. The central vD,lve is the admission valve; it command[;
the passage whereby the steam at full pressure enters and leaves the
cylinder above the piston, and is governed by a system of levers
attached to the uppermost of the three horizontal shafts, which are
attached to the two vertical pillars or standards in front of the valve
cases. The left-hand upper valve is the equilibrium valve; it is placed
at the top of a hollow column, through which the steam passes from the
upper to the lower face of the piston, in order to establish an equality
o:f pressure at the end of the steam-stroke; the movement of this valve
is effected by the central arbor. The bottom, or exhaust, valve, which
controls the passage of the exhaust steam from the cylinder to the condenser, is attached to the lower horizontal arbor.
The valves are opened by falling weights, and closed by the action of
tappets on the plug-rod, acting on curved handles projecting from the
front of the horizontal shafts. The sector-&llaped cams and catch levers
outside the bearings of the horizontal arbors keep the valves locked in
position during the repose of the engine.
The engine is intermittent in its action, a pause being made after the
descent of the main rod in the shaft, varying in duration according to
the amount of water to be lifted ; this is effected by a simple hydraulic
regulator, known as the cataract. The cataract,, which is placed in the
well below the floor of the engine-house, is a square wooden plunger box,
open above and closed at the bottom, with the exception of a small conical hole, which can be stopped by a plug attached to a vertical rod;
the plunger moves in a square cistern of water, a little larger than itself, and is attached to a vertical rod passing through a collar projecting from the right-hand frame pillar; it is further attached by a chain
rolling on a sector-head to a double-armed l~wer, which oscillates about
a horizontal axis ; the shorter arm of this lever is pressed down by a
roller at the lower end of the plug-rod, during the upstroke of the engine, a balance weight being fixed to the end of the opposite arm, which
raises the shorter arm when the pressure of the rod is taken off. The
action of the cataract is as follows: When the in-door side of the beam
makes its down stroke, during the lifting of the main rod in the shaft,
the catai~act plunger is driven down in its cistern, displacing the water
in bottom of the latter, which consequently rises above the open top of
the plunger box and fills it up; this water afterward flows out through ·
the small hole in the bottom of the box with more or less rapidity, according to the position of the conical plug; and during this time the
valves are closed and locked by their catches, the steam piston is at, the
top of its stroke with a slightly compressed cushion of steam above it,
and the expanded steam of the preceding stroke below it. As soon as
sufficient water has flowed out of the cataract plunger to establish the
preponderance of the balance weight on the longer horizontal arm of the
lever, the box rises, and the rod attached to it opens the exhaust valve
by striking against the catch lever and releasing the balance weight.
J:he steam below the piston flows away to the condenser, and a vacuum
is formed in the cylinder. Tb.e catch on the steam valve is formed by
the vertical arm of an angle lever, whose h(){'izontal arm is parallel to
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the exhaust-valve catch, and is connected to it by a parallel bar with a
slotted link at the top, which works on a pin at the end of the horizontal arm of the upper catch.
vVhen the bottom of the link strikes the pin, the steam valve is opened
in a similar manner to that already described for the exhaust valYe.
The piston descends under the full pressure of the steam in the cylinder
until the link frame at the back of the plug-rod closes the valve, by
pressing against the handle which projects from the top arbor, the sector on the arbor, in turning, gradually lifting the catch lever, which falls
into its place as soon as the end of the cam has passed the notch. The
steam is now cut off, and the remainder of the stroke is effected by the
expansion of the steam already in the cylinder. The length of the full
steam stroke is determined by the position of the link frame on the plugrod ; the proportion of expansion is diminished or increased by raising
or lowering the link by the setting screw on the front of the rod.
The exhaust valve is closed by the plug on the right-band side of the
rod shortly after the closing of the steam valve. The equilibrium valve
is opened at the end of the stroke by its balance weight; this establishes a communication between the upper and lower faces of the piston,
equalizing tbe pressure on both sides, w.!:len the piston is drawn up in
the cylinder by the excess weight on the outer side of the beam. The
equilibrium valve is closecl by the left-hand plug during the rise of the
rod. This confines a small quantity of steam above the piston, which
forms a cushion by compression, and brings the moving mass to a state
of rest.
'fhe condenser and air pump are connected with the out-door side of
the beam. The latter is surmounted by an open hot well of large capacity. The feed pump draws its supply directly from the hot well, and
forces the water through a double U tube, passing four times through
the exhaust pipe, where it is heated by the waste steam on its passage
from the cylinder to the condenser. The feeu water is further heated
by circulation through a system of horizontal pipes in a flue at thf! back
of the boilers. The steam from the six boilers is collected in a cylindrical steam chest, with hemispherical ends, cast in two pieces, which are
united by a wrought-iron expansion joint. The main steam-pipe passes
from the chest under the floor of the engine-house, and terminates in
the right-hand vertical column, at the top of which the governor valve
is placed. The main rod which works the pumps in the shaft is formed
of two square balks of timber placed side by side, and united by wroughtiron :fish plates and bolts. The excess weight of the rod above that
necessary to drive the water out of the immp barrels is balanced oft' by
five balance bobs, of which three are placed under ground and two are
at the surface. The latter are cast-iron beams, constructed in a similar
manner to the beam of the engine, one end being comwcted by a wooden
rod with the main rod on the shaft; the other carries a wooden box,
which is loaded with masses of rock, acting as a counterbalance.
Catch pieces, or stops, are fixed to either side of the beam to prevent it
going beyond its proper distance in case of breakage on either side.
The in-door catch is formed by an iron cross-piece fixed above the beam
wliich is received on a pair of spring beams carried on horizontal "Qalks
crossing the upper part of the engine-house. The out-door catch is
formed by tiVo pieces of timber strapped on to - the front of the main
rod. The lower ends of these beams, which are of the same size as the
main rod, are caught by a mass of timber formed of horizontal balks
piled one above another in the shaft. This bed of timber is not sho,vn
in the model.
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The large capstan and shear frame over the shaft lead the rope by
which the pump barrels, &c., are lowered in the shaft. It is worked by
manual power.
·
The following are the dimensions of the more important parts of the
engine:
Diameter of steam cylinder...................... .
85 inches.
Length of stroke of piston . . . . . . . . . . . ........... .
132 inches.
Diameter of regulator valve .................... .
10.8 inches.
Diameter of admission valve .................... .
15.0 inches.
Diameter of equilibrium valve .................•..
18.5 inches.
Diameter of exhaust valve ...................... .
25.0 inches.
Diameter ofmain steam pipe ... , ..... _.. - .. ___ .. .
18.0 inches.
Diameter of exhaust pipe- - .... - - ........ _... ___ .
24.0 inches.
Diameter of condenser. - . _.... _____ . ___ .. _. _... .
30.0 inches.
Diameter of air-pump piston ................. _.. .
37.0 inches.
Diameter of air-pump valve ..... _. _. . . _. __ . _. _.. .
30.0 inches.
Diameter of hot well .. - - - . . _- . . . . ____ ... ____ ... .
55.5 inches.
Diameter of feed pump. - - ...... _.... __ . _.. _. ___ .
6.0 inches.
Length of main beam_ ... . ..... _.......... _.. ___ . 34 feet 2~ inches.
Height of main beam at centre _.. __ .... ____ ..... . 7 feet 1~ inches.
Length of beam, steam side._ .. _.... _....... __ .. . 17 feet 10~ inches.
Length of beam, out-door side ........ _...... ·._ .. . 16 feet 4 inches.
Length from centre of beam to point of attachment
of air-pump rod .............................. . 9 feet 7~ inches.
Length of feed-pump rod ......... _... . .......... . G feet 8 inches.
Length of stroke of main rod ...... _............. . 10 feet.
24 inches.
. s t rok e of' main
.
... .
S e~t wn
ro d .. - - - - - - - - {breadth
d ep t.h . - ..
12 inches.
-Diameter of piston rod ...................... _. : ..
7-2- inches.
Diameter air-pump rod .......... _............... .
3~ inches.
Diam,e ter of feed-pump rod ........ . ............ .
2~ inches.
Diameter of axis of main beam. _.. . . ........ _... .
20 inches.
Diameter of journals ........................... .
16 inches.
Boilers:
4 of 30 feet length, 5 feet diameter of outer shell.
3 feet 4 inches diameter of inner tube.
2 of 34 feet length, 5 feet 10 inchm~ external diameter.
Steam chest, 30 inches diameter.
],eed-pipe, 52- inches diameter .
. The engine was started in December, 1840; its performance was continuously reported in "Lean's Engine Reporter" up to the end of 1851.
The most economical condition of working was reported in September,
1842. The mine was then 201.2 fathoms deep ; the load on the piston
amounted to 75,362 pounds, or 12.05 pounds per square inch of surface.
The engine, making five strokes per minute, developed a quantity of
work equal to 114.2 horse-power. The quantity of fuel consumed
showed an effect of 107,494,580 foot pounds per bushel of coal of 94
pounds, equal to 1.74 pounds per horse-power per hour.
The last return, in December, 1851, shows a ·duty of 62,000,000 of
foot pounds per bushel, or 2.9 pounds per horse-power per hour. The
depth bad increased to. 239 fathoms; the load per square inch to 15.8
pounds, giving a duty of 165 horse-power, at a speed of 5.5 strokes per
minute. The greatest working speed attained appears to have been in
December, 1849, when the engine made 7.5 strokes per minute, showing

....
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221 horse-power, with a consumption of 2.4 pounds per horse-power
per hour. The method by which the abo\e duties is computed consists in comparing the amount of coal burned with the theoretical volume of water discharged by the pumps during the period of·observation. The actual volume is, howe-ver, somewhat smaller, the discharge
of the best mining pumps being from 21 to 2i per cent. less than the
theoretical amount for each lift.
DIRECT-ACTING PUMPING ENGINES.

The models earliest imported from England, or constructed in France
or Belgium, were all of the first type ; but they were gradually replaced by those of the second, or the direct-acting engines, so that the
use of the beam engine became exceptional. The two types, though so
di:f:l:'erent in form, do not differ much in the details of construction.
They are both single-acting and are provided with the same kind of
apparatus for the distribution of the steam; and the Hornblower valves,
used in both, are controlled by one or two cataracts.
In some cases, where there is very little space in which to place an
engine, they are made without the condenser, and the cylinder is placed
over the shaft, the piston-rod being connected directly with the pumprod. This is the simplest and least costly form of pumping engine to
erect, but the expenses of working with it are of course much greater
than with condensing engines. Instead of the consumption of one and
a half kilogram me of coal per horse-power per hour, as in the Cornish
engine, the high-pressure engines consume four to five kilogrammes.
For this reason condensing engines of the Cornish type are generally
used, and of these the direct acting form has been generally preferred,
but with the addition of the beam, for the purpose of counterbalancing
the rods and for working the condenser.
·
Burat, in his Materiel des Houilleres, sums up the relative advantages
of the two types of construction, the balance-beam engines and the direct-acting engines, substantially as follows: The balance-beam engines are especially adapted to pumping where great diameters of
cylinder are required, because they do not obstruct the mouth of
the shaft; because their foundations, being at some distance beyond
the sides of the shaft, are much firmer and more secure; and because
the different parts of the apparatus are more accessible for cleansing
and repairing.
The direct-acting machines are the best, when the cylinders do not
exceed 1m. 50 in diameter and the pumps, Om. 45. Their installation is
more simple; they occupy less space, and can, in most cases, be placed
over one compartment of a shaft used for hoisting, and without a
special building; and the conditions throughout are much more simple
than can be secured with the other type.
A failure to obtain as great an economy of steam in manJ~ of the
French and Belgian engines as is claimed for the Cornish engines
has led their engineers to think that the statements of the performance of the latter are exaggerated. In reality the average consumption
in Cornwall is lkil,50 of good coal per hour per horse-power. It
is but rarely that the consumption has been reduced to one kilogramme, when every part of the apparatus is in the most favorable
conditon, depending upon the depth and diameter of the column, the
size of the rods, and the proper relation of the force to the work to
be done.
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BLEIBERG LIFTING PUMP.

The annexed figure reduced by
the photo-relief process from Plate
LXII of the Atlas of Burat's Materiel des Houilleres, gives a sectional view of the pump barrel and
the two vales of a lifting pump at
Bleiberg. It is one metre in diameter, and is made for a height
of column of 22 metres. The piston can carry a charge of 17,000
kilogrammes. The valve chamber B B is provided with a manhole E, securely closed by a cast
plate held in position by a bolt
and nut g g, passing through the
cross-bar ff. The barrel of the
pump is lined with bronze. It is
3m.45 high, and the piston has a
stroke of 2m.S5. The piston is
pierced with eight triangular openings. The packing consists of a
circle leather firmly secured to
the piston by a ring of iron j. The
lower valve is one of Horn blower's
construction.
EXPERIMENTS AT BLEIBERG.

Bleiberg LiftiNg Pump.

In the year 1850 a commission
was formed to investigate the
performance of the pumping machinerv at the mines of lead and
zinc atBleiberg in Belgium. Engines of great power had just
been erected, and the engineers
of the establishments of Seriang
had exerted themselves to produce the most perfect specimens,
with all the latest improvements
of the best Cornish engines.
The steam-cylinder of the engine at Bleiberg was 2m.67 in
2
gg diameter; (surface, 5m .5990 ;) the
mean stroke m3.65; the relation of
the arms of the beam 6.4: 5; the
stroke of the pump-rods 2m.S5.
The steam being at a pressure of
2.90 atmospheres in the boilers,
the initial pressure in the cylinders was 2.42 atmospheres. The
steam was cut off at Om.70 of the
stroke, and the remainder of the
movement was performed by the
expansion and the condenser, so
that at the end of the stroke the
steam occupied a space equal to
five times its primitive vo..ume.
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The commission continued the observations from the 9th to the 15th
of .January, and reported them in detail.* The engine having worked
during 127 hours 15 minutes, gave 50,043 pulsations, and 43,118 kilogrammes of coal were consumed. This coal was the stone-coal of
Seriang, broken to the size used in Cornwall. The stroke of the pumps
was maintained uniformly at 2m.85, and the effective height of the
column of water at 71m.50. The result of these figures was that the
machine gave a mean useful effect of 234 horse-power, and the consumption of coal per horse-power per hour was an average of 1kil.448.
Burat finds the relation of the force exerted to the effect produced to
be as 377: 234=1: 0.621; and observes that this remarkable economy of
fuel in a work which is far from being advantageous to the motor, since
at each stroke it must overcome the inertia of an enormous mass, results from a series of favorable conditions in which the machines are
established all(l work. These favorable conditions may be summed up
as follows: 1. Generation of steam in boilers with large heating surfaces; good coal and good raking. 2. A. steam chest of great capacity,
and. pipes and openings of large diameter for the admission and emission of steam. 3. Condensation as perfect as possible. 4. Expansion
developed as much as possible, favored by the conditions of single
action and the inequalit3r of speed of the piston, which are coincident
with the best conditions of movement for a column of water.
PU:~lPING

ENGINE AT GRAND HORNU.

The great pumping engine of Grand Hornu was constructed at the
works of Seriang, for a shaft 460 metres deep. It works a series of
eight plunger-pumps and two lifting-pumps of om.50 in diameter, and
four metres stroke. These pumps are placed one above the other, at
distances varying from 30 to 60 metres. The upper plunger-pump, 60
metres from the surface, is worked by a double rod, each arm having a
square section of Om.484 x Om.242, and being formed by the juxtaposition of two pieces of 0 2.242. These rods are completely enveloped in
iron om.024 thick. The double rods gradually diminish in size toward
the bottom of the shaft, but in each section the weight exceeds that of
the column of water to be thrown out. The total weight to be counterpoised is 200,000 kilogrammes; and this is effected by two balance
beams mounted upon opposite sides of t.h c master-rod, directly below
the engine.
The engine is direct-acting, the cylinder being mounted directly over
the shaft. It has three floors or stages: 1. The cylinder; 2. The condensers, with their air-pumps; 3. The balance beams. The cylinder is
jacketed to prevent condensation. It is om.05 thick and is made in two
pieces, each 1m.60 high. There are three valves: the admission valve?
()m.42 in diameter and rising Om.06; the equilibrium valve, Om.31 in diameter and rising Om.08; the exhaustion valve, Om.60 in diameter and
rising Om.85. The condensers have a diameter of 1m.20, and are 2m.50
high. The air-pumps are Om,!)5 in diameter, and have a stroke of 2m.10.
· The ba1ance beams are 11mAO long, and each carries 96,000 kilogrammes of counter-weights, formed of plates of cast iron.
QUILLACQ'S PU1YIPING ENGINE.

A.t the Paris Exposition of 1867, M. Quillacq, who has already been
mentioned as the constnwtillg engiueer of hoisting machines, exhibited
the drawings of a very p~·rfect ~-;pecimeu of pumping engine recently
* Proccs-Vcrbaux de la Commission contra<lictoirc.

H. Ex. Doc. 207--30
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by llim at the mines of Fiennes, in the Boulonnais, France. This
was a single, direct-action engine, without the beam, as in the Cornish
type. The cylinder is provided with a jacket of cast iron, inclosing a space
in which steam circulates. The distribution is made by three Yalves of
admission, equilibrium, and exhaustion, controlled by a double-acting
cataract, which determines the time of rest at each extremity of the
stroke. The cylinder, 2m.65 in diameter, is 4m long, and supported by
two wrought-iron girders 1 m.35 high, placed in the walls of the building.
The steam is admitted in the cylinder under a pressure of 3.75 atmospheres, and is cut off at half-stroke.
The condenser has two air-pumps of om.90 diameter, and 2m stroke.
The water is injected through two valves, one of which opens at the
• same time with the introduction of the steam, and the other at the same
time with the escape-valve, so that at the beginning of the stroke the
two valves are open, while at the end one of them is closed.
This machine is designed to raise water from a depth of 400 metres,
by means of six plunger-pumps, and a lift-pump at the bottom. The
diameter of the pumps is Om.60 and the stroke 4m.oo. The principal rod
which transmits the movement to the pumps is of iron and weighs
200,000 kilogrammes. The following are the weights of some of the
principal parts of the engine in kilogrammes:
Steam-cylinder_ . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . 40,000
Iron girders .................. _......... _. . . . . . . . . . . . . . . . . . . 12,000
·Piston-rod...... . . . . . . . ................................. _. 4,000
Cross-head ............ -........................... __ . _. __ . 1,600
Two equilibrium balances __ .. _... _.. _... _ .............. _. . . . 40,000
The total weight of the engine and fixtures, without the counterpoise,
is 175,000 kilogrammes.
The other elements -areSix plunger-pumps_ ....................................... . 70,000
One lift-pump ................................. _.......... .
7,500
Main rod_ . . . . . . . . . . . . . . . . . . . . . . . . ... . .......... _ .. ____ .. . 200,000
Counterpoise attached to the rod ........... _.. _.......... __ . 75,000
Counterpoise attached to counterbalances ........ _. _........ . 140,000
The total weight of the masses put in · motion, including the piston
.and the beams, is 465,000 kilogrammes.
DOUBLE-ACTING PUl\'IPING ENGINES-STEAM PUMPS.

The double-acting pumping engines placed in the interior of mines
have been applied at depths of 100 to 150 metres, and for quantities of
water reaching 10,000 hectolitres a day. The Blanzy coal companies
have applied this system in their mines. They have erected a 300 horsepower engine at a depth of 340 metres, to throw 25,000 hectolitres of
water to the surface daily. The drawings of this engine were exhibited
.a t Paris, in 1867.. The apparatus consists of two horizontal steam-cylinders, working four horizontal plunger-pumps, whicll force the water
into an air-chamber with which the delivery column, 300 metres high, is
-connected. The apparatus is placed 40 metres above the bottom of the
mine, and the water is lifted to that point by four lift-pumps, so that in
.case of accident or stoppage the pumps will not be covered wit.h water.
There are many different forms of the double-acting steam pumps in
the United States, and some of them have been successfully used in
mines upon the Pacific.slo_pe. It is not possible here to describe all of

THE MECHANICAL APPLIANCES OP MINING.

611

the varieties offered to the public, and to discuss their relative merits.
To single out one or two for description would not be just to the many
inventors who have carried these pumps to great perfection.
PUJ\fPTNG .A.T THE SAXON COLLIERIES.

The following is cited from the notes of Mr. W. Fairley, as an example
of pumping at the Saxon collieries:
The Pumping Engine Company at Zwickan, which drains the water from the Bockwa.
Manor, is worthy of notice. This manor is about 180 acker, or about 190 English acres
area, ancl the company pumps the water for the different coal companies for the payment of a tax of 2~ groschen per 10 centner, or 6d. per ton English, of coal worked.
The water does not exceed altogether more than 200 cubic feet per minute, and for
lifting this they have two engines, one 84 inches (Saxon) diameter, 11 feet in the cylinder, and 9 feet stroke in the pump, working seven strokes per minute as the maximum. The pumps are two 23 inches diameter, forcing 250 feet long each, and one 23
inches diameter, lifting 100 feet long; the other engine is direct-acting, 68 inches
(Saxon) diameter, with 10-feet stroke, working a 17t-inch set. For supplying these
engines with steam, there arc seYen egg-ended boilers, each 7 feet diameter ancl40 feet
long.
WATER-PRESSURE ENGINES FOR MINES.

In mountainous Tegions, where water under a considerable head or
pressure can be had, it may be advantageously utilized for pumping,
hoisting, or other mining operations requiring power, by means of hydraulic engines and surface or underground wheels. There are man:v
places on the Pacific coast where such engines can be introduced with advantage. They are usually constructed for pumping only, and are singleacting, with long cylinders plac~d vertically over the pump shaft, the
pump-rod being simply a prolongation of the piston-rod. The water is
admitted to the under side of the piston, and when it has run its upward
stroke the water is allowed to flow out and the piston descends.
The absence of any sensible elasticity in water renders the motions
resulting from its usc under pressure in engines susceptible of perfect
control; but the same inelasticity causes sudden shocks and blows to the
moving parts if the inlets and outlets are made as in engines operated
by the elastic fluids, steam or air. It is therefore necessary to use
valves of peculiar construction, by which the flow of the water may be
gradually increased or sl:wkened, and to provide other means for preventing impact and securing smoothness of action.
1\'Iany such engines have been construct~d for pumping mines abroad,
and have operated successfully for long periods with very little expense
or attention. One was erected by the engineer Trevithick at the Alport
mines, in the year 1803, and worked continuously for forty-sev-en years,
until1850, when work upon the mine::; ceased. In this engine the water was admitted firRt upon one face of the piston and then upon tho
other, alternately, and the inlets and outlets were opened and closed by
two pistons at the side.
An engine erectAd by Mr. Darlington at these mines had a cylinder
50 inches in diameter and a stroke of 10 feet. The cylinder was placed
directly over the shaft and the piston and pump-rod were continuous.
The column of water was 132 feet high and gave a pressure upon the
piston of about 58 pounds to the square inch, or more than fifty tons
upon its area. Water was raised from a depth of 22 fathoms by means
of a plunger 42 inches in diameter, and when the mine was very wet,
nearly 5,000 gallons of water per minute were discharged into the arlit.
The water under pressure was admitted under the piston only; cylindrical
valves admitted a full flow for seven-eighths of the stroke only, and then
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commenced closing, while a small valve opened and allowed enough
water to pass in to complete the stroke.
The largest engine erected by J\-fr. Darlington was similar in its general construction to that just described. It bad a cvlinder 35 inches in
diameter; stroke 10 feet; pressure column 227 feet' high. Its average
speed was 80 feet per minute, and its greatest speed 140 feet per minute. The pressure of the water was 98 pounds per square inch, giving a total weight of 40 tons upon the piston. This engine was automatic, the motion was certain and regular, and the cost of maintenance
was trifling.
Sir William Armstrong has made use of water pressure obtained
from natural falls to produce rotary motion by means of a pair of cylinders and pistons, with slide valves, in some degree resembling those
of high-pressure steam-engines, but provided also with relief valves.
Water-pressure engines of this description were erected at the lead
mines at Allenheads, in Northumberland, and are used for the various
operations of crushing the ores, hoisting, pumping, and driving the
machinery of the concentrating works. Small streamR of water which
flowed down the slopes of adjoining hills were conducted into reservoirs
at elevations of about 200 feet, and from thence by pipes to the engines.
In a mining district upon the river Allen, in England, where the fall
of the water is not sufficient to work water-pressure engines, overshot
wheels have been used to force water into accumulators, from which it
could be conveyed in pipes to the required points .

I

.Table showing the locality, engineers, and dimensions of sorne of the principal 1vater-pressure
engines.
,,

[From Ure's Dictionary, edited by Robert Hunt.]
---------------------------.-----------------------~---.----~--
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Locality.

Engineer.

:Korthumberland . . . . . . . . . . . . . . . . . . . . . . . . .
Ems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Blciberg .................................
Chcmnitz ................................

Westgarth. . . . . . . . . . . . . . . . . . . . . . .... .
Unknown ............................ .
Unknown ............................ .
Unknown ... . ... .. ...... ............. .
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I
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II

~f~~sst~af~. ~~~~ :~:::: : : : : : : : : : : : : : : : : : : : :g:~i~~~:~: ::::::::::::::::::::::::::::
1

1

A..lte Mordgrube, Saxony................. Unknown ............................ .
Alport mines, Derbyshire ................ Trevithick .. .... ............... ...... .
Do ......................... ....... Fairbairn ............................ .

~~:: :·_·_:: ::::::: ::·. ~:::::::::: ::::: -~~~~~g~~~: ::::::::::: ::::::.·:::::::::

Do ....................................... do .............................. .
Do ....................................... do .......................... ... . .
Lisburn ........................................ do .............................. .

~il~~~s;cir~. :: _- _-:: ::::: :::: :: :: ::::::: :: ::::::~~ ::::::::: :::::::::::::::::: ::::

Min era ................ ........ ............. .... do .............................. .
\Vildberg ...................................... do .............................. .
South II elton colliery . . . . . .. . .. .. . . . . .. . . Armstrong ........................... .
A.llenheads .................................... do .............................. .
*Double.

t Two cylinders.

In's.
10
13t
7
11
9t
16~

1825*
36
50
18
24t
24t
20t
24t
50
35

3

Feet.
4

6l;
8
1 5-12
6
8
10
5
10
7
10
10
6
10
10
10

5

~ t i~

Rev's.
8
10~

48
17
48
64

120
70
140
154
120
120
96
140
140
140
80
200
180

t Four cylinders.

Underground water-wheels are used in various parts of Germany,
when the circumstances permit. Where a system of mines is drained
through a deep adit, the water can be transferred from one mine to another, and its fall utilized by such wheels, until it finally reaches the
level of the adit by which it escapes. Instances of this may be observed
in the district of Freiberg, Saxony.
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WATER-WORKS AT WHITE PINE

There is a very interesting exhibition of hydraulic engineering at the
White Pine mines, due to the skill and enterprise of the distinguished
engineer A. Von Schmidt. Water is there pumped a height of 900 feet
in round numbers, in two lifts of 450 feet each. There are four large
steam engines, two at each station, and each engine of 177 horse-power.
The cylinders are 22 inches in diameter and they have a stroke of :fiv~
feet. They can be worked together or independently. The water is
forced through 12-inch pipes of boiler iron, and the capacity of the
works is reported as 2,500,000 gallons daily.

CHAPTER LXXV.
RAISING AND LOWERING MINERS.

The ascent and descent of miners in the mines of the West, when of
depths not exceeding 200 feet, is usually by ladders in o.ne compartment
of the hoisting shaft; but in all guided shafts where cages are used it
is customary to descend and ascend in these cages. This is not only
dangerous, but it interferes with the work of hoisting ore; and in all
deep mines, especially in vertical shafts, it becomes important to provide
some other safe and rapid means of hoisting and lowering the men.
This necessity has been met abroad, and in some of our mines upon
Lake Superior, by the introduction of the man-engine, known in Germany as the Fahrlcunst and in France as echelles mobiles. They are all
alike in pricciple, and consist essentially of two strong beams or rods
hung side by side in the shaft of a mine. Each beam has platforms or
landings large enough for a man to stand upon placed at. equal distances
from the top to the bottom. Han<lles to be grasped by the hands of the
men are attached at a convenient height above each platform.
They are not a modern invention, having been known in Germany
during the last century ; but they did not become generally used, and
were almost forgotten, until about forty years ago. Since then they
have been used extensively in Germany, Belgium, and Cornwall.
In the year 1833, when the deep George adit was opened in the mines
of the IIarz, two water-wheels were thrown out of work, and tbe idea
was suggested of using the pump-rods attached to them for the ascent
and descent of the miners. The experiment was tried. The rods were
strengthened, stages or platforms were attached at suitable distances,
and a regular alternate up-and-dmvn motion was given to them by
means of the wheels. It was a great success;· the miners were relieved
from most of the arduous labor of climbing, and even invalids, who
before could not reach the lower parts of the mine, were enabled to
resume their work.
The principle of the man-engine will be made more clear by referenee
to the annexed diagram. H, R and R' H/ represent portions of tn·u
heavy ro<ls or beams, exten<ling from the top to the bottom of a shaft,
and suitably guide<l and supported tluoughout their length. To these
rods, and at equal distances, small stages or platforms, A B C, an<l . .A-'
B' 0', are securely :fixed.
An alternate upwar<l and downward movement is given to each of
these rods; while the rod R, with its stages, is ascending, the opposite
rod R' is descending. This movement brings the platform A on the rod

614

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

R opposite to the platform B' on rod R', and the platform B opposite the platform 0'. The motion is then arrested for a moment; and is·
immediately afterward reversed, and the platforms return to
E
01 their original position. If miners are standing upon the
11
platforms of R, they will all be raised by the upward movement a distance equal to half the distance between the plat.. forms. At this point, the motion ceasing, the miners step
from the platforms of the rod R to those upon the rod R', aud
by the next movement are again lifted, when they step across
as before, and so on until the top of the shaft is reached.
The descent is similarly accomplished.
In some mines only one of the rods moves, and the other
remains stationary, or rather the second rod is omitted, and
stages are fixed to the side of the shaft in the rock itself; in
such cases the single rod bas to move the whole distance between two stages instead of half that distance, as when two
rods are used.
When a single rod is used in connection with fixed stages,
the miners pass alternately from the stage on the rod to the
stage fixed in the rock. They then wait until the half-stroke
brings a fresh stage opposite to them, on which they place
themselves, and so on.
The distance between two stages on the same rod generally
varies·from 4m.50 to 8m.OO. The stroke of the apparatus with
two movable rods is always half the distance between the
stages, consequently it varies fi·om 2m.25 to 4m.OO. There
are from four to eight double strokes per minute:
The single-rod man-engine is the one most used in Cornwall. It makes three strokes of 12 feet each per minute.
The rods are generally about seven or eight inches square,
decreasing in size toward the bottom. The weight is counterbalanced by levers or by balance-bobs, attached at different
levels.
Motion is imparted to the rods of the man-engine by
,
A A . means of water-wheels with cranks, steam-engines with
crank-motion, or direct-acting steam-engines, the two rods
being connected by balance-beams in such a way that their
e
R motion, though inverse, is equal and simultaneous. M.
Warocque substituted for the cumbrous balance-beams a column of
water, contained between the pistons of two c,ylinders side by side, and
connecting freely below the pistons, and made other improvements so
importa11t that the echelles mobiles are described in some publications as

W ctrocqueres.
The crank motion is particularly well suited to the movement of the
man-engine, inasmuch as the velocity of the movement decreases gradually at the beginning and end, and becomes almost nothing as the
crank passes the centre, thus giving time for the miner to step from one
beam to the other, or from the beam to the stage fixed to the side of
the shaft.
When direct-acting engines are used, there is a stoppage after each
stroke to give the miners time to pass from one stand to the other.
This stop varies from two to eight seconds, which is ample, as the pa~
sage from one stand to the other doEs not take more than one second.
This would be a very good system if the stop were always rigorouslythe
s:;tme. But all who have worked the machine with direct single action
and cataract know that it is impossible to obtain this regularity. The
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irregularity may indeed cause accidents. The miner, relying on the normal time of the stoppage, may be surprised in the midst of the movement he is making, and as the single-action engine starts suddenly,
and very quickly acquires a great velocity, he may have one leg roughly
taken up while the other remains on the stage which rapidly goes down.
When the man-engines receive their reciprocal motion from a crank
on a rt>.volving shaft, there is, so to speak, no stoppage. The stages
which approach each other are hardly on the same level when they separate again; but by taking care to have the machines provided with
regulators and heavy fly-wheels, the movement is regular, and there is
no change to surprise the miner at the moment of his passage from one
stage to the other.
It must not be forgotten that the movement of the machine being
uniform, that of the connecting-rod which commands the man-engine is
variable. It is very slow at the commencement of its stroke, is accelerated at the middle of the stroke, and becomes slow at the end. The
miner, thanks to the regularity of the movement and the slowness of
speed, when the stages approach the same level and separate from eac~
other, can begin his passage from one rod to the other a little before the
stroke, and continue it a little after.
Experience proves that this second method is the safest. The persons
who go down for the first time on these machines do not experience any
disagreeable sensation. It is not so with the single-acting machines;
when, after the stoppage, the stage lifts or lowers a person su<ldenly
who is not accustomed to them, he experiences a disagreeable sensatiou,
(a sinking at the stomach,) which is incr:ease<l by the sudden stop at the
end of the stroke. This feeling is similar to that experienced when one
is lowered or "dropped" suddenly in a cage; and, with some persous,
produces sickness and fainting. In the Saxon mines, at Freiberg, the
movement is given by water-wheels and cranks; and there is notlliug
about it unpleasant or awkward to any one accustome<l to life underground. The writer, after watching the movement of the rods for a
few moments in one of the shafts, stepped upon and used them without
difficulty. There is always this advantage to one unaccustoL--.ed to them,
that if. from any cause, the step from one stage to the other is not taken
in time, it is perfectly safe to remain upon the rod and be lowered and
hoisted again.
Man-engines worked by direct-acting engines, in order to raise the
same numberofmen in a given time, mustmovemorerapidlythan when
the motion is communicated by a crank.
Let us suppose two man-engines, worked by these different engines,
having a stroke of 3m.OO and making 6 double strokes per minute. The
speed per minute is equal to 3m x 1~ strokes single= 36m. Therefore,
while the crank machine will take 60 seconds to go over these 3Gm.OO, or
a mean velocity of Om.60, the single-acting engine will take 60 seconds
diminished by 12 stoppages, which are genera11y of 2~ seconds= 30 seconds; its speed must then be double-1m.20. The diagrams ::tnnexed
clearly indicate the difference that exists between the working of these
two methods.
In these curves the abscisses represent the number of seconds from
the beginning of an oscillation, and. the ordinates the corresponding
spaces passed over by a stage.
The machine with single action predominates in Belgium, while the
crank machine is more used in Germany and England. The single-acting machines are generally placed directly over the shaft.
These engines are composed of two steam cylinllers joined together;
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the piston-rods are attached directly to the man-engine. The steam ~cts
directly and alternately underneath or above one or the other of the
pistons.

< .Ascending.
><
Descending. >
\Vorking curve of the stage of a Man-engine when actuated by a double-acting
engine.
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But there is an important condition to be observed, which complicates this arrangement a little. The platforms of the man-engines must
have exactly the same velocity, and the strokes must terminate at exactly the same moment, so that both sets of platforms will be connected.
This problem has been solved in two principal ways.
One method, designed by M. Hanrez, is to connect the rods by a pinion, as shown in the annexed :figure.*
A strong rack is placed on each rod, and these work into opposite
sides of the same pinion, steadied by an intermediate guide-rod. Uniformity of motion has thus been secured, for it is evident that when one
rod descends the other must move simultaneously and equally. Every
precaution has been taken by the constructor to prevent breakage. The
teeth of the pinion and the racks ar~ strong and carefully cut; and
very few accidents have occurred.
The other method con~ists in extending the piston-rods through the
upper cover of the cylinders, so that these two rods may be connected
by a chain working over a pulle;y. They then necessarily move simultaneously. As a pulley working between the cylinders would have too
* From Plate L, .JLateriel cles Houilleres, Burat.
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small a diameter, two leading pull~ys are placed over the cylinders surmounted .by a larger one.
M. Hanrez lias also proposed to do away 'vith the racks and pinion
by the substitution of two balance-beams connected with a
third and central balance.
The plan of rolling up and
unrolling chains over pulleys
is credited toM. Colson.
When the motion is imparted, not by a direct-acting engine, as we have just been considering, but from the rotation of a crank, it is also
necessary that the two rods
should be connected together
in order to secure an equal
amplitude and speed of move, --ment. Some of the principal
methods will be briefly noticed. ---·· ·- ~~=
In general, balance-beams and
r--varlets are worked together by
a connecting rod, moved by
anotherconnectingrod, taking
its motion from a gearing, the
pinion of which is placed on
the main shaft of the steamengine.
The annexed :figure will give
an idea of this arrangement.
To avoid the great expense in.
.
curred by these balances, Mr.
Gearmg of Man-eng'llle Rods.
Garffin suspends the rods to
flat cables, which pass over leading pulleys, and are attached to the
two extremities of a wagon rolling on rails and worked by a connecting
rod moved by the engine.
An ingenious arrangement by Messrs. Vaux and Guihal has been
tried, but its utility has not yet been established by practice; but it is,
nevertheless, worthy of being noticed.
Two cylinders are placed above the rods, as in the direct-acting engines. The engine gives motion to a strong pump without valves,
which alternately forces and draws water from the cylinders over tbe
shaft of the mine, thus alternately raising and lowering the pistons attached to the rods of the man-engine. The result.is an alternate and
opposed action of the rods. This plan would be excellent if the loss of
water could be prevented.
1\I. Colson, at one of the reunions of engineers at Hainault, 1\lons,
described some improvements which he had made in the form and construction of the rods.*
Instead of making the rods of a continuous piece for the whole depth
of the mine shaft, which requires them to be strong enough at the top
to carry the whole weight of the apparatus, M. Uolson divides them into
a certain number of small shafts, suspended by chains to pulleys, balancing themselves two and two. These isolated rods are much lighter
than in the other construction. The principal rod, extending down the
"* Burat : Materiel des Houilleres.
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Arrangement for communicating motion to the r ods of a Man-engine.
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whole depth of the mine, binds the small shafts together without supporting them ; therefore its strength must be proportioned only to the
strain it has to overcome, which is very little compared with the strain
in the man-engines with continuous rods. M. Colson gives a stroke of
10 metres, which he obtains by the alternate winding and unwinding of
two cables.
The velo9ity of movement until now, except in the Colson machine,
has never exceeded 50 metres per minute. The cost of construction
varies considerably according to the construction, and, above all, according to the price of materials and labor in different countries. It varies
between 75 to 200 francs a metre for a depth of 200 to 500 metres.
The engines made recently are nearer the lesser price, and hardly exceed the sum of 100 francs per metre.
The power required for the movement of the man-engine varies from
ten to fourteen horse-power for 100 metres of height. The amplitude of
motion, as already stated, varies from 2m.25 to 4m.OO, but in Colson's
form it is from 10m.OO to 15m.OO. In Cornwall, it is about twelve feet.
Therods.-The rods are either made of wood or of iron. Iron is
lighter, with the same power of resistance, and requires less room. 1
Whether the rods are made of wood or of iron, they are all made
wHh a decreasing section from the top to the bottom of the apparatus. The wooden rods are made in two ways-either of beams
adjusted end to end, like the rods of lifting pumps, or they are made
with planks, the ends of which are stepped together, as indicated
in the annexed figure. Gradually, as the load to be carried allows
of it, a plank is left out so as to reduce the weight as much as possible, and yet retain all the necessary solidity.
Iron rods have been made in various forms, but generally in the
shape of angle iron. The round or flat iron has the inconvenience
of allowing too much vibration, especially at the bottom.
The number of rods for each side of the man-engine may be one, two, three, or four. The single rod is generally used in the inclined
shafts. It is composed of a piece of wood running on rollers at
about six or eight metres apart. These rollers of wood or castiron are laid on sills of wood fixed in the rock.
The stages or platforms are made of planks large enough to receive both feet, and are firmly supported by iron brackets below;
iron handles are securely fixed by llOlts to the rods, at a height of
about Im.OO to Im.30 above each stage, to enable the miner to keep
his balance.
Where the rods are separated by fixed ladders, as in some
instances, the distance required to pass over from one stage to the
other varies from Om.65 to Om.75, which renders the apparatus in
commodious and even dangerous. The stages are sometimes made
large enough to carry two men at once, which permits the miners
to pass each other with ease in going up and down, some ascending
while others are descending; but in Freiberg the miners pass each
other without much difficulty on the small and single stages .
.The landing places or stages.-The stages are made of the lightest wood
possible, and their dimensions vary according to the space at command;
they should not be less than Om.50 to Om.60 square; but some are made
which are only Om.40.
But with these small dimensions they are dangerous. These stages
are generally put in iron frames, which serve at the same time to bind
the rods. When two stages, one on the ascending, the other on the

r
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descending rod, are level with each other, the distance which separates
them varies from Om.03 to Om.25, and even to Om.30.
When the space is wide, there is danger in crossing from one stage to
the other, for the miner may step into the empty space and be precipitated to the bottom. But if, on the contrary, the space is very narrow,
the passage is very easy, but there is danger that the miner may imprudently let his head or his shoulder project beyond the stage on which
he is, so as to be struck or caught by the stage of the opposite rod during the movement.
This difficulty is avoided in two ways-either by making the stage in
two pieces, one fixed and the other hinged, so that it rises when it meets
with an obstacle, or in fixing under each stage inclined planks, well
dressed and smoothed, which push against an obstacle and force it back
within the limits of the opposite stage. This last plan can only be used
where the movement of the man-engine is not too rapid; if the motion
is rapid, the first is preferable.
The hinges of the stages are made either of copper or of very strong
leather to avoid oxidation. In the mines of Freiberg, Saxony, the
stages are not placed opposite each other, but side by side.
Balance weights and pulleys.-The rods and stages work in guides at
distances which vary from twenty to fifty metres from each other. But
this is not sufficient. It would not be prudent to leave such a mass, 200
to 500 metres long, suspended without any other support.
The whole weight is therefore balanced by what are called balance
pulleys. They are placed two and two alongside the rods. The opposite
rods are then connected by chains, which pass over these pulleys and
thus sustain a part of the weight of the rods. The weight of one rod
also counterbalances the weight of
the other. Adjusting screw rods at
the ends of the
chains give the
means of changing
the length of the
chain so as to secure the proper
strain on each supportorpulley. The
arrangementofthe
rods, the central
ladder-way, and
the balance pulleys and chains,
are slwwn in the
annexed figure.
The hydraulic
balance has been
tried for the same
purpose. I tis composed of two pistons: one is placed
on the first set of
rods, the other on
the second. To
Support of the rods of the Man-engine in an inclined shaft. these pistons two
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pump-barrels correspond, connected with each other by a pipe giving
free communication. The descending set of rods, taking the piston
with it, forces the water into the other pump-barrel, and as the water has
no outlet, it forces up the other piston, lifting the other set of rods with it. .
The hydraulic balance would be very good if the packing of the piston could be kept tight. Unfortunately it cannot; water is lost, and
then the descending piston does not transmit its pressure to the rising
piston before some part of the stroke· is lost, so that the balance is disturbed. It has been abandoned for this reason. When the man-engine
is single-acting-that is to say, where there is not more than one rod
and the other rod is replaced by a line of :fixed stages-the rod mut-5t be
balanced to prevent the shock it would receive at the bottom by the
impetus gained during its descent. This balance can be obtained by
chains attached at different heights of the lift, passing them over pulleys
attached to the rock and attaching to their ends counterpoises of sufficient weight. Such an arrangement is very dangerous from the liability
of the chains to breakage. .
Iu England such pulleys are replaced by beams carrying balance
weights; but although this arrangement is safer, it is much more expensjye. The stroke, alwa~-rs a long one with a man-engine, requires beams
of large dimensions, and they cannot be lodged . in tile shaft without
making very large excaYatious in the rock, which are Yery expensive.
Ilydra.ulic regulators.-To regulate the descent, a hydraulic regulator
or brake is also used. It is a pump furnished with a suction-valve, and
the outlet of the pump is furnished with a tap. The piston of this pump
is :fixed to the ~haft of the lift; when this latter rises the pump fills with
water; when the piston falls the water can only escape by the small
opening, and the issue can be regnlated by the tap. The rapidity of
descent may thus be varied at will.
Operation of the man-engine.-We may now compare the different
methods·for the ascent and descent of miners, and note the great saving
of time and strength resu1ting from the use of the man-engine.*
To go down 100 metres of ladder requires about 15 minutes, (900
seconds,) equal to 9 seconds per metre. If we suppose that the men
follow each other at 2 metres distance, after the first man has arrived
at the bottom of the shaft it will be 18 seconds before the second man
gets to the bottom, and so on; so that, if the shift is composed of 200
men, it will require 900 seconds + (200 x 18 seconds)= 900 + 3,600
seconds = 4,500 seconds, or 1 hour 15 minutes, for them all to descend
to the bottom.
If the shaft is 400 metres deep, 15 minutes per 100 metres must be
added for the descent of the first man, which makes altogether 2 hours·
for 200 men. 'Vith this basis for calculation it is easy to find the time
required for the descent of any number of men to any given depth.
The ascent of 100 metres of ladder requires about twice as much time
as the descent; then, if we take the depth of 400 metres, and the number of men 200, we have for the descent by lauders 2 hours, and for the
ascent 4 hours-in all G hours, which, added to 8 hours' work per shift,
makes 14 hours, during G hours of which the work in ascending and
descending is much harder than the actual mining.
It is impossible for men to continue to perform such labor, so that in
most mines over 250 metres c~•3 ep the hours of real work are shortened
and the balance of the time is set apart for the work of ascending and
descending.
"' This comparison as well as other details respecting the man-engine are taken fron .
the Exposition reports.
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The Polytechnic Society of Cornwall, in comparing the rate of mortality among men working at different depths, (accidents deducted,)
estimates that in works of 400 to 500 metres in depth, where ladders
are used, the lives of the men are shortened by twenty years. However
this may be, it is certain that the prolonged use of ladders gives rise to
serious derangements of the organs of respiration, and renders a certain
number of men unfit for work before they are thirty years old.
The time required for lowering and raising a shift of men by cables
is not as easy to estimate as that required where ladders alone are used.
It depends, in fact, on two variable elements-the rate of speed, and the
number of men that can be lifted at each time.
The rate of speed varies according to the importance of the workings;
in shafts without guides it is often from one to two metres per second; in
shafts provided with guides and cages, it is from three to twelve metres
per second; but when the men are taken up and down in the cages, the
speed is often slackened, keeping it about three to six metres per second.
The number of men carried at once is from two to three in the small workings, and sixteen to twenty, or more, in mines of greater extent.
A comparison of the time required for the descent by ladders and by
lowering in cages may be made as follows: Assuming that there are
200 men in a shift an~ that the depth is 400 metres, the rate of speed,
averaging, say five metres, and that eight men are carried at once-at five
metres per second, to ascend or descend 400 metres requires Af9 =80
seconds. To this must be added about two minutes (120 seconds) for
the stepping in and out of the men, and the starting and stopping of the
engine, which makes altogether 120 + 80=200 seconds. Lowering 8
men at once, we have ~~.v =25 journeys in all for the shift; the time will
therefore be 25 x 200 seconds=5,000 seconds=1 hour 24 minutes.
Doubling this for the entire time in going into and out of the mine, will
be 2 hours 48 minutes, which is half the time taken for the ascent and
descent of the same number of men by ladders. But these figures are
not absolute; they may vary widely, either more or less, according to
the extent of the workings.
The advantages and disadvantages of the rope are inversely to those
of the ladders; the health of the men does not suffer, but there is less
security, and accidents are much more serious ..
Accidents by ropes and by ladders are as 3 to 2 ; but this ratio is still
increased by the fact that of 100 accidents to men, 94 arc killed and 6
injured.
These deplorable consequences from this method of transportation of
miners caused the Prussian government to prohibit the lowering or raising of men by the cages in the mines of Prussia.
In order to estimate the time required for the ascent and descent of
miners by the man-engine, let us take our standard example, 400 metres
of .depth, and 200 men to send down or lift up for each shift.
Allowing the stages to be 6 metres distant from each other, and the
man-engine to make 6 double strokes per minute, in one minute a man
will then have passed upon and from 6 stages; he will then have been
lifted 6m.OO x 6=36m.oo, and consequently will rise the 400 metres;
in 43°6° = 12 minutes, in round numbers. Each double stroke thereafter
will deliver another man at the surface, or, which is the same thing, the
machine will lift 6 men per minute; the 200 men will therefore arrive at
the surface in .fl~Q. = 34 minutes in round numbers, which, adtled to the
12 minutes required for the whole ascent of the first man on the stages,
gives in all 46 minutes; doubling this for the lowering and lifting of one
sbift of men, and we have 92 minutes (1 hour and 32 minutes) for the
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whole~

and that without either danger or fatigue. So that for 200 men
and 400 metres of depth, the ascent by ladders requires 6 hours; by
hoisting, varying from 1 to 4 hours; by the man-engine, only 1~ hour.
The fitting up of a man-engine is doubtless a considerable expense,
but it is soon repaid by the time saved, and the prevention of muscular
fatigue of the miner.
·
For further details respecting the construction. and working of manengines reference may be made to the following-named works, from which
a part of the information here presented has been compiled: Burat's
1\-Iateriel des Houilleres ; Portefeuille de Cockerill; Zeitschrift des resterreichischen Ingenieur-Vereins, lOter Jahrgang; .A.nnales des Travaux
Publics de Belgique, vols. 4 and 6; .A.nnales des Mines de France, 5me,
vo1. xv; Revue Universelle, vols. iv, v, vi, xiv, xvi.

CHAPTER LXXVI.
VENTILATION.

Very few of the mines of the West are so deep and extensive as to
require any elaborate and extensive contrivances for their proper ventilation. In most cases, their position and construction are such that a
current of air circulates spontaneously through them by reason of one
of the openings being at a greater altitude than some other, as, for example, one or more shafts with tunnels leading to them from the hillside. If the air in the mine is warmer than that outside, it rises in the
shaft, and is replaced by the influx of the colder air through the tunnel.
But the conditions essential to ventilation in this way are not always
found, and it becomes necessary to resort to artificial means to supply
the miners at the extreme points of the mine with fresh air. In driving
long tunnels, especially where powder is used, the air is rapidly vitiated,
and soon becomes unfit to breathe.
There are two ways in which ventilation may be effected, either by
drawing the impure air out, or by forcing pure air in. .A. good example
of the first-named method was presented at the J_Jatrobe tunnel, Virginia City, which was driven for the greater part of the distance without a ventilating shaft, one only having been sunk not far from the
entrance. Tin pipes were first used to convey the air and were placed
along the top of the tunnel extending from a few yards back of the
face to the bottom of the air-shaft. But it was found difficult to main- ·
tain a good draught, and the metal pipe was replaced with one of wood,
made of boards about eight inches wide, and rabbeted so as to form
tight joints. With this arrangement no difficulty was experienced; the
heated air at the end of the tunnel escaped constantly through this
tube and rose in the shaft, while the pure air from the outside flowing
in at the mouth of the tunnel took its place. In this instance it was
evident that the non-conducting quality of the wood prevented the air
from becoming cooled in its passage before it reaohed the shaft.
The method of producing a draught by means of a fire or by connecting the ventilating pipes with the ash pit of the furnace fires is well
known and is often resorted to on a small scale in California.
The only example of mechanical ventilation worthy of specjal mention which came under the writer's observation in California was at the
Princeton gold mine, Mariposa Estat-e. Foul air was generated to such
an extent in the southern part of the mine that it could not be entered.
A simple centrifugal fan-wheel, about ten feet in diameter and two feet
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wide, was erected over the nearest shaft. This fan-wheel was not inclosed, but revolved between two vertical temporary walls of boards,
thus leaving the arms and fans fully exposed to view. The mouth of
the shaft was tightly closed, excepting two openings connected by box
tubes with large openings in the walls of boards, around the axis. of
the fan-wheel. When this wheel was put in motion by a band from the
engine, it produced a strong current of air up the shaft, and cleared the
workings of foul air in a short time. It was evident that a much
smaller _b lower would have answered the purpose.
For forcing pure air into tunnels and drifts of slight extent an ordinary wind-sail or a fan-wheel driven by band or attached to the horsewhim is usually employed; but these, of course, from their want of
forcing power, are not very effective. The object in using them in most
cases is not so much to supply pure air as to give a cooling current or
blast of air near the workmen.
In several of the mines upon the Comstock lode, the "Indiana Blower,"
Root's rotary compression l)lower, is used with great success in ventilating. Mr. James G. Fair, superintendent of the Hale· and Norcross
Silver Mining Company in 1\-Iarch, 1869, had the blower in constant
use, day and night, since its adoption by the company in August, 1868.
Although of only medium size, it supplied sufficient air to enable them by
the use of branch pipes and dampers to prospect simultaneously at
different depths, and at considerable distances apart upon the same
level. It furnished air to two gangs of miners in separate drifts on the
1,030-foot level, and partially ventilated the level 100 feet above that,
and with but a portion of the power the blower could have utilized.
The Potosi Company have bad a No. 2 blower for ventilating the
levels below the 900-foot station; and they have been successfully used
upon the Yellow Jacket mine since the great fire. Mr. Winters, the
superintendent, in August last, in a letter to the agents, said, "I have
great pleasure in stating that they work admirably. If we had been
without them, it would have been quite impossible to work our mine
since the great fire in this and the adjoining mines."
This blower gives a" positive" or force-blast, taking in and forcing
forward a definite quantity of air at each revolution. Its construction
is shown by the figures annexed.

Root's Rotary Compression Blower-Poxterior.
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The :first :figure shows the external form of the case, and pulleys at
each end for the reception of driving-belts. The cross-section of the
interior shows the inlet and outlet and the form of the arms or wings.
The case is usually made of casthon, with the cylindrical parts
bored out, and the head-plates
faced off truly upon a boringmill, arranged for the purpose.
The friction is confined to the
journals and cog-wheels. The
arms or wings do not touch in
running, but move as closely together as possible without being
actually in con tact. They are
about two feet long and make
from 100 to 300 revolutions a
minute. A machine exhibited
at the Paris Exposition was said
to produce a pressure equal to
Root's Blower-cross section.
one-third of an atmosphere, or :five pounds to the square inch, when
driven at the rate of 250 turns per minute.
. In the coal mines of PennRylvania more and more attention is now
given to ventilation, as not only the ordinary difficulties of working,
but also the liability to accumulations of dangerous gases increase with
the depth of the mines. The different systems of natural and artificial
ventilation, including the use of the furnace, steam.jet, and blower, have
been vigorously discussed during the past year or two by Messrs. Rothwell and Harden, mining engineers of Wilkesbarre, in the columns of
the New York Engineering and Mining Jcurnal. The latter gentleman
seems to esteem the furnace more highly than the former, who in most
cases prefers fans. The arguments on both sides were interesting and
valuable; and those directed against the furnace were emphasized
shortly afterward by the terrible catastrophe at A von dale, where apparatus of this kind set fire to a column of gas and burned the brattice oi
the shaft and the breaker over it, closing the only entrance to the mine
and sacrificing a large number of lives. A fan has been substituted for
the furnace at A von dale; yet under some circumstances a fan is inferior. For instance, when a fan is disabled or interrupted its effect
ceases at once. Thus, at some critical moment in a mine, or in some
very fiery mine, where every moment is a critical one, the fan ventilation might instantly and totally cease, while a furnace, though neglected
or interrupted, would continue to act, though with diminishing effect,
for hours. The precaution of maintaining a duplicate fan always in
reserve is calculated to remove the objection.
MECHANICAL VENTILATION OF MINES ABROAD.

For the extensive collieries of Great Britain and the continent of
Europe powerful means of ventilation are required, ana the subject receives great attention among mining engineers and constructors. The
miners not only have to contend with the air vitiated by their own respiration, by the animals employed, and by the lamps, but the coal beds
themselves give off large volumes of deleterious gases, and the dreaded
fire-damp, the collier's great destroyer. Coal mines therefore require
more elaborate and costly preparations for ventilation than any other.
The mean depth of the English coal mines is 180 metres ; of thosP, i:n
Belgium, at Charleroi, 360 metres; at Centre, 350 metres; and at MPnQ,
416 metres.
H. ~x. Doc. 207-40
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A few years ago nearly all the important collieries of England werE
ventilated by means of furnaces placed near or at the bottom of ven
tilating shafts, by which the air was rarefied and made to ascend. · 1u
such furnaces, from ten to twenty tons of coal were burned daily. This
required large furnaces and costly excavations, and galleries of larg€
size for the air-courses. In Belgium and France mechanical ventilation
has-been carried to a great degree of perfection. This system is said to
be well established by experience as much cheaper and less dangerous than
the use of furnaces, and is gradually replacing the furnace ventilation
Mechanical ventilators may be grouped in three classes: 1, centrifu
gal ventilators, or fans; 2, rotary pumps, or force-blowers; 3, piston
machines, with reciprocating motion.
·
Ventilators of the first class are of great dimensions, capable of delivering immense volumes of air. They have been in use for about
thirty years, and have undergone many changes and improvements.
Like most other ventilators~ they act by aspiration, producing to a certain extent throughout the mine a lower barometric pressure than is
found in the external air. This depression varies in general from five to
seven centimetres of water.
Guibal's ·v entilator.-Guibal's ventilator, after having undergone many

1

Guibal's Ventilator-section.
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changes and improvements through a series of years, is now most in
favor. It is made with a diameter of 7 to 9 metres, and iR inclosed for
three quarters of its circumference. 'l'he other quarter has a movable
valye, so that the size of the delivery opening can be varied at will.
The air of the mine is received by a central opening, of which the diameter is equal to that of the shaft, and it is thrown out through a vertical chimney, the sectional area of which increases as it ascends, in
order that the current may enter the outer air with a progressively reduced velocity. These ventilators are also used to throw air into the
mine by reversing the current.
The construction shown in the section is that of the ventilator esta blished by M. Guibal at the Blanzy mines. It has two chimneys, one for
delivering the air from the mine upward, and the other for a reverse
movement when it is required to take the air from the surface and force
it downward into the mine. In this case a valve or door at the top of
the chimney closes the opening, and when the fan is used to throw
the air out of the mine the reversed chimney is closed by a similar door.
This forll'! of ventilator was formerly made open without an envelope
or outer case; but it was soon found that much of the power was lost
by re-entering currents of air.
In 1862, M. Guibal sent to the London Exhibition the plan of a ventilator capable of displacing 100 cubic metres of air per second. This
required a fan nine metres in diameter and four metres wide.
The engineers of the Blanzy mines, guided by a long experience with
Duvergier's ventilator, have adopted a machine with the axis vertical.
The fan turns in a pit lined with masonry and covered over. The air is
drawn in from below and is thrown out through an opening to a chimney at the side. It is about 30 feet in diameter, and is known as the
Audemar ventilator.
FAN-BLOWERS.

To this same class of ventilators belong the great variety of the ordinary fan-blowers, and it will be sufficient for the objects of this notice
to mention only one or two of these, which have been used to some extent in mining.
Lloyd's noiseless .fan.-Lloyd's noiseless fan, an end view of which is
shown in the :figure, consists of a hollow drum, made of two cones of
thin metal, and divided radially by curved partitions, extending from

Lloyd's Xoiseless Fan.

628

MINES AND MINING WEST OF THE ROCKY MOUNTAINS ..

the axis of revolo.tion to the periphery. Its construction mueh resembles that of .Appold's pump. The . air is taken in by openings at the
centre around the shaft, and discharged between the partitions at the
circumference. It is made of various sizes, from thirteen ineltes to four
feet in diameter; the smallest are run with the velocity of 1,800 to 2,000
feet per minute, and the largest 800 or 1,000. When used as an aspirator in mines, the surrounding box is not required.
Schiele's fan.-Schiele's compound blowing fan consists of two fans
resembling Llo.vd's, and acting successively upon the same air. The
first fan drives it into a chamber between the fans at a pressure of about
six ounces ; the second compresses the air still more, so that at the delivery pipe it has a pressure of about twelve ounceR per square inch. .A
ventilator upon this principle was used in the ventilation of the Exposition building at Paris, 1867.
It is well to note here that for the purposes of aspiration of air from
mines, where great volumes of air are to be moved at a low velocity, and
through large galleries and drifts, the large centrifugal blowers or fans
are well adapted; but for forcing air tn through narrow pipes or conduits) where large volumes cannot pass, velocity and pressure are required,
and for this purpose the compression or force-blowers of the second
class are preferable.
ROTARY COMPRESSION VENTILATORS ABROAD.

Of the second class, the rotary compression ventilators, ].,abry's and
Lemielle's appear to be the most used. Fabry's consists of two interlocking wheels, with three arms, the extremities of which are in the
form of a cross, with epicycloidal arcs, the surfaces of which, coming in
close proximity or contact with each other, carry forward a volume of
air equal to the inclosed spaces at each revolution. These ventilators
are generally 1m.70 in diameter, and from 2m.oo to 3m.OO long.
Lernielle's ventilator.-Lemielle's ventilator revolves horizontally. For
20 to 25 revolutions per minute, and a delivery of 30 to 40 cubic metres
of air a second, the diameter should be 7 metres and the height 5 metres.
Cooke's ventUator.-Mr. Cooke, of England, has recently proposed a
ventilator of the same class. It is described in "Engineering," from
whieh I condense the following description:
Tlw mncbine is of a size suitable for a 1,000-feet pit, audit is intended to yield, per
minnh'.

l ':lO. OflO <"nhie fP.et of air, with an exhaustion equal to 3 inches of water; or
150,000 cubic feet, with an exhaustion of
4 inches; or 120,000 cubic feet if the drag
is increased to 5 inches of water.
It consists of two drums, a, each 8 feet
in diameter and 16 feet in length, these
drums being mounted eccentricall.y on the
shafts Z. The amount of eccentricity of
each drum is 2 feet, and each as it revolves
thus moves in contact-or almost in c.ontact-with a cylindrical casing, c, of 6 feet,
radius. The casings, c, are closed at the
t. ends by the brick walls which form the
1
r side of the apparatus, these walls being
coated with plaster over those portions
against which the ends of the drums, a,
work, and being connected at tl1e top by
the covering. The casings are not complete cylinders, each being open for a portion of its circumference, d e. The air
from the mine is led to the apparatus by
the shaft, which communicates with the
Cooke's Ventilator.
' space surrounding the casings, and it is
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tlrawn into these casings, and :finally llischarged at openings by the action of the revolving drums, a, in a manner which ·we shall :qow proceed to explain.
The portion of the casing left often is closed by a vibrating arm or "shutter," s,
hung by the npper edge atj, and the lower edge of which is kept closely in contact
with the surface of the revolving eccentric cylinder by means of an arm keyed upon
a prolongation of the shaft j, beyond the side of the machine.
Each arm is Gfeet long between centers, this length corresponding to the distance
between the center of the shaft, j, and the center, m, ft·om which the cm·ve of the lo\Yer
part of the shutter, j k, is struck. In fact the center of each arm agrees exactly in position with the center, m, to which it corresponds. On one end of each of the maiu
axles, b, is iixed a crank, each crank having a 2-foot throw, and the center of its crankpin exactly corresponcling in position with the center of the eccentric drum on the same
shaft. Each of these cranks is connected by a link to the end of tho corresponding
rocking arm, and as the length of this link is equal to the radius of the drum, a, added
to the radius rn o, of the lower part of the conespouding shutter, j k, it follows that
each shutter is kept in coust::mt 1'ontact with the drum to which it belongs. The lower
ed~e, k, of each shutter sweeps over a curved suTface of plaster, e j, this plaster, which
is lleld in a hollow casting as shown, enabling a sufficiently tight joint to be made very
readily.
The action of the apparatus, which we can best describe by considering the motiou
of one drum only, is as follows : 'Vhen the moving parts are in the positiou directly
opposite to that shown in the section, the communication betwccu the interior of the
casing, c, and the space surrounding it is closed by the shutter, j k'; but as the dTum, a,
moves round in the cfuection of the arrows, the lower end of the shutter, j k, gradually
approaches the shaft, b, and a space is thus opened between its lower edge, k, aml the
edge, e, through which the ail' can enter the casing, c, this opening reaching its maximum area when the parts are in the positions shown. As the dTum continu~s its motion, the shutter, j lc, returns again toward the position, j k', and the air which has entered
the casing is swept round to the discharge opening, g. The curved sm·face1 e j, is made
of such length that the lower edge, k, of the shutter keeps in contact with 1t during the
time that the point, p, of the drum, a, (the point of greatest eccentricity,) is passing
between the points d and e of the circumference of the casing-and in fact somewhat
longer-thus preventing any back leakage.
The two (lrums,·a, are so connected to the engine as to be moving always in contrary
directions. One reason for this is, that the air contained between each ilium and the
interior of its cylinder is nearly a compl~te crescent, and consequently much smaller a.t
the horns than in the middle. By having a second drum working a.t the horus when
the first is working ::ot the middle of its crescent of air, the two drums arc made together
to give an equable stream of air in the shaft. A second reason for adopting this plan
is, that convenient sizes for mine ventilators are apt to be too long, and if the weight is
to be divide<l this plan mlmits of the convenient disposition of the engine, while, at the
same time, doubling the bearings of the machine. A third reason is, that although the
ilinms aro perfectly balanced as respects their own rotation, there remains the reciprocation of the shutters and their levers aml connecting :r:ods, which, instead of introducing vibratiou into the machine, are by this means made to compensate each other
through the girders upon which they respectively act. A fourth reason, not unimportant in large machines, is, that the shutter as adopted in the plan (the small weight of
this shutter being as much as possible concentrated near the axis, so as to assist its
pendulous action, and diminish as much as possible tho tra...-el of its ceuter of oscillation) has the press me of the air on one side only, and consequently puts a certain strain
upon its connecting rod, which, by this duplicate arrangement, exactly counterbalances
that upon the connecting rud of the other machine, the strain of coluse passing through
the side rocls from one drum to the other. When the machine is not duplicated it is
proposed to place a balance weight near the axis of the shutter, at the same time partially balancing the pressure of the air, and making the shutter vibmtc more in harmony with the revolutions of the drum. The next thing to be observed is that the
opening on the top of each machine is equal to the extreme openin~ of the shutter into
the cylinder internally. The machine whose shutter is in this positwn is at its greatest
work while the shutter of the other machine is closeu, :mel consequently no work is for
a moment going on there. It will also be noticed that the openings which have beeu
spoken of are much greater than half the area of the shaft to which the machine is applied. This is to avoid giving the air a higher average velocity in any part of its passage through the machine than that prevailing in the shaft. The machine acting on
the thick part of the cresceut doing much more than half the whole work then going
on, the opening has been proportione<.l, so as to realize the required velocity.
The shafts, b, arc provided at oue cml with cranks, which [tre coupled to a crank of
equal thl'ow tixeu at the end of the crank shaft of a horizontal engine placed by tho
side of the apparatus. The motion is thus communicated from the engine to the drums
in the same mauner as the coupled wheels of a locomotive are driven, a simple arrangement which will no doubt be found to work well. The arrangement also allows either
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drum to be disconnected, when it requires to be stopped, without necessitating the continued stoppage of the other. This advantage is sufficient in fiery mines, at least, to
justify the precaution.
\Ve think that the particulars we have given of Mr. Cooke's ventilator will show that the
machine possesses many features that render it entitled to the careful attention of those
interested in mine ventilation. The apparatus consists of but few parts, and those are
all of simple construction, and are subjected to nothing more than very ordinary wear
and tear. The eccentric drums are of sheet iron, :f-rinch thick, supported by cast-iron
eccentrics, which also form the balance weights. The casings in which the drums work
are also of sheet iron -!-inch thick, stiffened by ribs; while the side walls of the apparatus are of brick, and have cast-iron columns built into them to support the plummer
blocks. As the drums revolve barely in contact with the casing and flaps they will be
subjected to little or no wear so long as the bearings of the shafts, &c., are kept properly adjusted, and these bearings being all fully exposed to view there is no reason why
they should be neglected. Indeed, one of the great practical advantages of the arrangement is that all the wearing parts are completely open for inspection.

Upon the performance of this blower in model, "Engineering" remarks:
This model represented, to the scale of 1 inch to the foot, the ventilator we illustrate, and it was tested against a 25-inch Lloyd's fan, by employing an engine to drive
the model and fan alternately, full steam ~eing admitted to the engine and the boiler
being kept blowing off in each case. Under these circumstances the maximum pressure
ao-aiust which the fan was found to deliver air was equal to 9i inches of water, while
it_:. Cooke's ventilator blew well against a pressure of 22 inches, beyond which the engine power was insufficient to drive it. In another experiment the model, although
uriven through a belt and gearing, was found to utilize 78 per cent. of the indicated
power of engine when exhausting against a drag of 6 inches of water. This is a very
high duty, all things considered, but at the same time we see no reason-judging from
the construction of the apparatus-why an equally good result should not be obtained
from the trial of the machine on a large scale. The fans which have been applied for
ventilating purposes have been found to yield an effective duty of from 40 to 55, or iri
some cases nearly 60 per cent. of the power applied; but the efficiency, even of the best
fans, varies very materially at different speeds and under different circumstances, and,
moreover, unless used on the duplex system-that is, one for receiving and condensing
the air delivered by another-they cannot b~ conveniently worked against hjgh pressures. Mr. Cooke's ventilator, on the other hand, appears well adapted for working
against much higher pressures than are ever wanted for mine ventilation, and we believe that in a slightly modified form it might be advantageously employed for supplying blast to cupola furnaces and for similar purposes.

Root's compression blower.-Root's compression rotary blowers, in use
iu our mines, and already deseribed, belong to this class, and for simplicity and effectiveness compare favorably with either of the above.
Evrard's blower.-Evrard's compression blower may also be noticed
here. It is constructed upon the same principle as the rotary steam-engine of Breval. Two cylinders of equal length, and whose radii are as
two to one, revolve in contact, one rolling upon the other, except where
two cycloidal indents in the smaller cylinder receive in succession each
of four projections or pallets upon the larger.
Thirion's hydraulic pressure blower.-Ot' the third class-machines
with a reciprocating movement-Thirion's hydraulic pressure blower is
worthy of special mention ; and this notice I extract from the report of
President Barnard: *
Still a third compression ventilator appeared in the Exposition, which, for its simplicity
and its originality, seems to merit notice. It is called by the exhibitor, Mr. Thirion,
of Mirecourt, France, a machine soujjlante a colonne d'eau, but the water referred to in the
name-served no other purpose but to pack the moving parts and prevent friction. The
figure annexed will serve to render the construction intelligible.
Three cylinders are here seen, side by side. The two lateral ones are the compressors, and the middle one the regulator. One of the compressors is shown in section. A
is a cylinder of wood or sheet metal, as may be convenient, bolted to the base which
sustains the whole. \Vithin this is another cylinder, and between the two is an annular space which may be :filled to any level desired with water. The water level in the
llgm·e is shown nt 0. Between these two cylinders is suspended an inverted cylinder,
*Machinery and Processes of the Industrial Arts, pp. 193-196.
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or cylinder open downward but closed at top, whkh enters the annular space between
the two cylinders :first named, without touching either. In the top of this suspended
cylinder are two valves, E and E, which open inward. A cap is placed on the centra.l

Thirion's Hydraulic Pressure Blower.
cylinder within, and in a valve-box beneath this are two other valves, F and F, which
open outward as shown. From the closed space into which these valves open descends
a pipeD, which communicates beneath the base by means of the recurved and rising
tube H, with the regulator. The action of the machine will now be easily understood,
it being observed that the regulator is constructed on the plan of the compressor so far
as that the cylinder B, which is closed above and open below, descends into an annular
space containing water, like the suspended cylinder of the compressor. The cylinder
B, however, is not suspended, but is simply kept in an upright position by n. guiding
rod proceeding from the centre of its crown. It has also a scale pan above it to receive
pressure weights, and should have a safety valve, thou~h none is shown in the :figure.
'.fhe movable cylinder of the compressor is suspended from a crank or eccentric on the
driving shaft of a prime mover. As in the revolution of the shaft the cylinder is lifted,
air enters by the valves E, which spontaneously open. As the cylinder descends the
valves E close, and the valves F are opened by the pressure of the contained air which
is condensed by the force of the motor. The condensed air then :finds an escape through
D and enters the regulator through H. At the top of H is a valve which is represented
as raised by the enterin~ currents. The cylinder B rises to give room for the entering
air, the pressure remaimng constant and being dependent on the wei(J'ht with which
the scale pan is loaded. The second comprf\ssor acts alternately with the first; so that
a stream of air is constantly entering the reservoir from one or the other. A tube, P,
from the centre of the regulator, descending below the base, conducts the blast to the
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point where it is needed, and where it is delivered through a tuycre, P. A siphon gauge
attached to this tuyere shows the pressure of the air at the efflux. Of oourse, as the
pressure is increased, the level of the water within and without the movable cylinders,
both of the compressors and of the regulator, will become unequal; and the maximum
pressure 9-ttainable will be only equal to the vertical height between the top of the
fixed cylinder A and the bottom of the movable cylinder when at its highest point. If
the water in A is in too great quantity to admit of such a pressure, it will run over
until the pressure is attained. If it is in deficiency, the maximum cannot be attainerl,
but the air at some pressure inferior to the maximum will begin to escape from beneath
the boll. These statements are founded on the supposition that the suspended cylinder, or bell, divides the annular space into which it enters equally. Greater pressure
may be obtained by the use of a liquid heavier than water; and, for powerful blasts,
Mr. Thirion proposes to employ mercury. With water he obtains a pressure of ninetyfive centimet,res, (about three feet,) or say a pound and a half to the square inch. Sub. stituting mercury, there might be obtained, with half the difference of level, twothirds of an atmosphere. The pressure of a pound and a half, however, is about four
times that which is furnished by a good ventilating fan, and higher than is commonly
used in cupola furnaces.
This machine has four very decided recommendations. It works almost without
friction or leakage; the deterioration by wear is inappreciable; the perfect and exact
regulation of the pressure is easy; and finally, the excellence of its performance depends in no degree upon precision of workmanship. It is a machine, therefore, which
is especially adapted to the exigencies of furnaces in new countries and among the
mountains, since it can be easily constructed on the spot, and will give no trouble in
consequence of derangements.

CHAPTER LXXVII.
SAFETY LAMPS, AND FIRES IN MINES.

As connected with the subject of ventilation, the following notices of
the principles upon which safety lamps depend for their efficacy, and of
the construction of those most used, have been prepared:
In the common Davy lamp the flame is surrounded by a cylinder of
black iron-wire gauze, with 28 apertures to the linear inch. This cylinder is firmly set in a brass ring which screws upon the top of the oilV'essel. The weight of this oil-vessel is held by three stout upright wires,
outside of the gauze cylinder, and brought together at the top for the
reception of the ring by which the whole can be carried. The upper
portion of the wire-gauze cylinder is made double to secure greater durability under the corroding effects of the air on the hot wire.
The two Davy lamps first used in a coal mine are still in existence in
the collection of the Museum of Practical Geology, London, and are
described as of small size, with cylindrical oil-vessels of copper. The
wire-gauze envelopes or cylinders are of very fine brass wire, and the
mesh is very small. Three iron-wire standards extend from the oil vessel below to a fiat brass cap or roof, to which the carrying ring is attached
by a swivel joint. The original safety lamp of Sir Humphrey Davy is
in the possession of the Royal Institution.
Various modifications of the Davy lamp have been made from time to
time, and there is a great variety of lamps in use, but those best known,
beside the simple Davy, are the Stephenson, Clanny, Mueseler, and
B~~

.

Stephenson's safety lamp was invented by the celebrated engineer
George Stephenson, at about the same time that Davy des: Jned his. In
this lamp the wire-gauze cylinder is lined with a close-fitting glass chimne.'T· The air is admitted below, through a number of small holes in the
brass ring. It bas a cap of perforated sheet copper. It is considered
safer than the common Da\y lamp, since the gauze, being kept from
contact with the flame by the glass lining, cannot become red bot.
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The Miners' safety lamp, invented by Stru-ve, of Swansea, which has
been extensively introduced in the fiery collieries of South Wales, is
similar to the Davy lamp, differing chiefly in this, that the wire-gauze
cylinder is expanded at the bottom and made longer, so as to reach halfway down the sides of the oil box and include half of it. This enlargement of the gauze cylinder at the base gives it a conical form and a
much broader surface than at the top. The ad vantages of the construction are the free admission of air through the numerous meshes of the
enlarged base, the greater cooling surface of the gauze, and less obstruction to the diffusion of the light downward and in other directions.
In the Olanuy lamp a part of the cylinder of wire gauze is replaced
by a c.vlinder of thick glass, the object being to secure· more light from
the flame than can pass through the wire gauze in the usual construction. The glass cylinuer has a larger diameter than the gauze cylinder,
and is supported in a frame made of two brass rings, one above and the
other below, and united by six vertical wires. The wire-gauze cylinder
is secured to the upper ring, and the air for the supply of the combustion enters through the gauze abo-ve the glass, and has to descend to
the wick. This construction does not gi-ve much more light than a common Da-vy lamp, owing to the absorption of the light by the thick
glass .
.l\lueseler's safety lamp also has a thick glass cylinder over the light,
with a conical gauze chimney above it. It is so constructed that the
feecLair is made to descend along the inner surface of the glass, keeping it cool, before being deflected upon the flame. This lamp is much
used in the colUeries of Belgium and the north of France.
Eloin's lamp has a short, thick glass cylinder around the flame, and
the outer surface is curved, so as to diffuse the light. Instead of a wiregauze chimney, there is a brass tube covered with wire gauze at the top.
The air enters through a short vertical wire-gauze cylinder, and is distributed upon the tlame by an argand cap.
Boty's lamp also has a short glass cylinder, but above it there is an
ordinary gauze chimney. The air is admitted through a perforated cop
per ring placed a little below the le-vel of the flame.
ILL UUINA.TING POWER OF SAFETY LAMPS.

All safety lamps differ greatly in their illuminating power, owing to
their -various forms and the positions of the parts, and to the varied conditions under which the air for the support of the flame is admitted. It
is estimated that it requires eight lamps of Davy's construction to give
out as much ligbt as a wax candle, six to the pound. Taking such a
candle as a standard for comparison, the illuminating power of some of
the principal lamps is indicated by the figures which follow, showing
the number of lamps required to produce a light in each case equal to
one candle.*
Davy's lamp, with gauze. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.00
Stephenson's lamp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.50
Upton and Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.50
Dr. Olann:r's, (glass).... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.~5
1\'lueseler's, (glass).............. .. .. . . . . . . . .. . . .. . .. .. . .. . . . . . 3.50
Parish~s lamp, with gauze.......... . . . . . . . . . . . . . . . . . . . . . . . . . .
2.73
Da-vy's lamp, without gauze.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.50
Common miner's candle, 30 to the pound. . . . . . . . . .. . . . . . . . . . . . . 2.00
" From Hunt's

e~lition

of Ure's Dictionary.
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In order to prevent miners from opening their lamps, and thus bringing the naked flame in direct contact with the combustible gases, various
plans have been devised, the most common being to lock the lamp by
means of a screw attached to the body of the lamp, the point of which
may be made to enter and hold the brass ring by which the gauze cylinder is held to the oil vessel. This is done by a key which fits the square
head of the screw. Lamps are also so made that the light is extinguished as soon as they are unscrewed, and before the body of the
lamp and the protecting gauze are completely separated. Dubrulles'
self-extinguishing lamp is contrived so that the wick is turned down
within the tube as soon as the lamp and the wire-gauze cylinder are
disconnected.
LAMP UNLOCKED BY MAGNETISM.

One of the methods recently proposed for so locking the wire-gauze
cylinder to the body of the lamp that the miners cannot disconnect the
two parts, consists in placing a spring bolt or catch in the interior, without any opening or other means of reaching it from the outside. When
the two parts are put together they cannot be separated by mechanical
means without cutting in to the outer casing. But these spring bolts
may be withdrawn by the attraction of a powerful magnet applied to
the outside of the lamp.
The efficacy of all safety lamps depends, as is generally known, upon
the resistance offered by wire gauze to the passage of flame due to the
cooling of the gases. Combustible gases pass freely through the meshes,
and ·m ay ignite and burn inside of -t he gauze-cylinder, but ordinarily the
temperature of the gauze does not become sufficiently raised to permit
the flame to ignite the gas on the outside. Under some conditions, however, the gauze becomes red-hot, and the flame will then pass through.*
It bas also been found by experiment (September, 1867) that nearly
every lamp in use will explode a mixture of carburetted hydrogen gas
and atmospheric air, if placed in a current of this mixture.
In these experiments the gas was taken from a 9-inch pipe at the
Oaks Colliery, England, where a current of gas flows upward at the rate
of three and a quarter miles per hour.. An ordinary Davy lamp, with
the sheath outside, exploded in 31 seconds, and again in 7 seconds.
With the sheath inside it fired the gas in 63 seconds. The Clanny exploded in 13 seconds; a Belgian lamp (l\feuseler ~) bad the glass broken
at the end of 55 seconds; several Stephenson lamps gave different results: the flame was extinguished in a few seconds, or continued burning for over a minute. Three of Morrison's lamps were tested, and were
extinguished in 7, 5~, and 60 seconds, respectively, the velocity of the
current of gas passing at the time being, according to an anemometer,
700 feet per minute.
These experiments, or the reports of them, are very unsatisfactory,
inasmuch as the composition of the gas is not stated, nor are details
given of the manner in which the lamps were exposed to its action. But
similar experiments have been continued, from time to time, and one of
the latest reports of them is herewith presented. The results will be seen
at a glance by examining the table :t
"" It is t he opinion of Robert Hunt, F. R. S., that the hypothesis of cooling will not
explam the phenomenon of non-transmission of the flame. He conceives the "impermeability of wire gauze to flame to be due to a repulsive power established between
the hot metal and the ignited gas, similar in character, although differing in condition,
to that which prevails between water and a white-hot metal."
tFrom the London Mining Journal, December 4, 1869.
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Expetirnents with rnining la11tps at Eppleton Colliety, November 25, 1fl69.

No.

1

;

Davy ...... ----------------.------_---------·----- _______ .. _-·--

~~;1:~;~~~ is~-(~~igi;ai) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:: ~: ~ ~ ~ _- _- _- ~:: _-:::: _- _- _-::: _-:::::

Stephenson's S. W. C., (solid tube). __ --_-----------_----·----_- __
Stephenson's S. W. C., (perforated)------ -------------------- -·- _
Stephenson's, (original). ___ ._. __ .. __ --- ___ -------_--------_--- __
7 Stephenson's S. W. C., (perforated). __ --------------------------_
8 Stephenson's, (original). ___ . __ ---_ .. ___ . __ ------ __________ ---- __
9 Stephenson's, (original) ____________ --- ......•. _...•..••. ----- .. _
4
5

6

! ~:iH~:i~::~~~~~~~il~~ii~i_:_:_~_:_:_~: ~ ~ ~ ~ ~:::::: ::::::::::::::::: ~

4 Stephenson's S. "\V. C., (perforated).----. - .. -- .. --.------.----.-5 Stephenson's S. W. C., (perforated) .. -- ---- .. ---- .• --- ... -------6 Stephenson's S. W. C., (solid)---.-- . -- ... - .. - --- ..•.• ---- ....... .
7 Stephenson's S. W. C., (perforated) .... -------········-·· ....... .
8 Davy. ____ . _. _. _____ . _. _... _.. ____ . ___ .. _.... _.... _....... ___ . __

lg ~~:~~:~:~~::·. \~~i£:.~~) ::::::::::::::: ~::::: :::::::::::::::::::

15
16
17
18
19
20

Stephenson's S. W. C., (solid)---· ... - .......... -... -- .......... -Stephenson's, (ordinary) ___ -- __ ..... _-- _.. ----- ............... __
Stephenson's S. ·w. C., (perforated) ...... -.. ---- -·- .......•......
Steplrenson's S. W. C., (solid)----·-.--·----····· ......... ----·-·Davy ...... ______ . __ ------- -----· _..... __ -------·· -··----· ..... .
Stephenson's S. W. C., (perforated).-_------·--------- ...•.. ---· __
Stephenson's S. W. C., (perforated).----- ____ -- ..... -·--· ... ____ ._
Stephenson's S. W. C., (perforated) ... ____ .... __ .... __ -..... _.• _..
Stephenson's S. W. C., (solid)._. ___ --- _-- __ -- _---· ......... --- _-Stephenson's S. W. C., (perforated) ...... ----··········-· ·-------

1
2
3

Davy----·------·.·----· ___ .. --·----·· .................•....•...
Stephenson's S. W. C., (solid) .. . --- ..... ---.---------·- .. -.... __ _
Stephenson's S. W. C., (perforated) __ ..... _.. __ .. _... _.......... _

11
12
13

14

~ ~~!E~:~:~~::·~~W.ic~~;~ua.> ::::::::::::::::::::::::::::::::::::

6
7
8

Stephenson's, (original) ____ ................................... .
Stephenson's S. W. C., (solid) .....• _....... _....... _..•.•. _..... .
Stephenson's S. W. C., (solid).-- __ . __ -·_. __ .--· __ --_----·_._ ... __

1g ~i:~~:~:~~::: ~:~li~~: ::::::::::::::::::::::::::::::::::::: ::~: ~ ~
1
2
3
4

Result.

Lamp used.

Davy ................ ------- ............ _. _________ --······-----Stephenson's S. W. C., (solid) _____ -------- __ ------------------ ...
Stephenson's S. W. C., (perforated) .... ____ .............. _______ _
Stephenson's S. W. C., (original).---------·-···--·· ..... _... ____ _

4t

8
8
8
8
8
8
8
8

3
2
9
2
2
3
5

8

3

11.3
11. a
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3

2
10

14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14. a

14.3
23
23
23

23

Exploded.
Exploded.
"\Vent out.*
Went out.t
Went out.
Exploded.t
Went out.
Went out.§
Went out.
Exploded.
1.Vent out.
Still burning.
Still burning.
Out.
Out.
Out.
Exploded.
Out.
Out.
Out.
Exploded.
Out.
Out.
Exploded.
Out.
Exploded. II

30

4
3

3
5
5
6
8

10
30
9

9
3
4
3
5

E11:ploded.~

Out.
Out.

2
18

7t
6

36
60
2
17
20
60
1
60
7
19

I

Exploded.
"\Vent out.
Went out.
Went out.
Went out.
Went out.
Exploded.**
Went out.
\Vent out.
Went out.

I

Exploded.
WontouC
"\Vent out.
Went out.

*This lamp was used in the years 1815 to 1835.
t Made after the same principle as the above lamp.
t Exploded through gauze not being in its place.
9 Glass cracked.
II This is the lamp left with Mr. Hannon September 30, and which was very much out of order.
,-r Not a distinct explosion-a double report.
** Exploded through a broken glass.

The results of the experiments will be found to correspond very nearly with those
obtained on September 30 last, (see Mining Journal, Oct. 16,) the Davy lamp having exploded, as b~fore, with a speed of 8 feet per second. It will be seen that only the
Davy and Stephenson lamps were tried, but the Stephenson lamps tried are divided
into four classes:
1. The original Stephenson lamp, which was in use from the year 1815 up to the
year 1835.
2. The improved Stephenson lamp then introduced. This lamp was only improved
in order to make it more portable, the weight being considerably reduced, and perhaps a little more light got, but it was not intended to alter the principle of the lamp
in any respect. It appears, however, that this was done unintentionally to a certain
extent, as a close ex::tmination of the two lamps, and a careful study of these valuabla
experiments, will clearly show. The original Stephenson lamp tried in the last experiments has a very short copper tube on the top of the glass, and this tube is only
perforated at the top, and not at the sides, while the improved Stephenson has a tuba
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rather longer than that of the old lamp, and this tube is perforated both at the top
and sides; and this slight difference in construction has been shown by these experiments to be of some impo1 tance.
:3. The Stephenson l::tmp was tried with a tube not perforated at the sides, thus restoring the lamp very nearly to its present state. And,
4. The lamp which was left with Mr. Hann, described as an ordinary Stephenson,
:mel stated to be very much out of order.
·
It will be seen that in the :first series of experiments shown in the table the speefl of
the inflammable current was 8 feet per second, and the Davy lamp was readily exploded, but the other lamps were extinguished with one exception ~hen the gauze
exploded, "through the gauze not being in its place."
In the second series of experiments a speed of 11.3 feet per second was used, when
the Davy, of course, exploded, and the Stephenson lamps stood the test, and, what is
remarkable, were not extinguished, but remained burning in some cases. But there is
one exception to this, as the lamp described as the ordinary Stephenson (experiments
No. 12 and No. 17) exploded, although the other Stephenson stood the test, and the
cause of this apparent anomaly appears to be obvious enough.
In the third series of experiments a speed of 14.3 feet per second was used, and the
trials varied from 2 up to 60 seconds, the results being that the Stephenson lamps were
extinguished with one exception, where "the lamp exploded through a broken glass."
In the fourth series of experiments the speed employetl was 23 feet per second, and
the three Stephenson l::tmps experimented upon were simply extinguished. These were
the original Stephenson lamp, and the improved lamp, one with a solid tube on the top
of the glass, and another with a tube perforated at the sitles as well as at the top.
The experiments, on the whole, must be regarded as very satisfactory, as they confirm in every essential particular those formerly made on September ~0, and the result
ought to inspire the public with confidence as to the safety of the Stephenson lamp
under any circumstanees likely to occur in mines. The experiments, however, show
that great caution and care ought to be used in the construction of those lamps, as a
very slight variation in the form may interfere with the principle of the lrr:np. The
copper tube referred to, which is pl::tced on the top of the glass, requires great care, and
there is no doubt that it ought only to be perforated at the top j and it (the copper
tube) ought also to be very carefully :fitted to the sides of the wire gauze and the top
of the same, so as to prevent any current passing between the glass cylinder ,.and the
wire gauze.

From these and other well-known facts, it will be seen that safety
lamps, in mines containing explosive gases, afford a relative security
only. This was, perhaps, never more strikingly (and harmlessly) shown
than in an incident which occurred some years ago, in Zwickau, Saxony.
A lecturer* hafl been explaining the principle of the safety lamp to a
considerable audience, and proposed to illustrate his remarks with an
experiment. For this purpose he had prepared a simple apparatus, consisting of a large glass jar and a rubber pipe with a glass elbow at one
end. The other end of the pipe was connected with a gas fixture; a
safety lamp was set inside the jar, and the bent glass nozzle was introduced to the bottom of the lamp. The lecturer remarked, that, upon
turning on the gas, an explosive mixture of carburetted hydrogen and
common air would be formed in the jar; the flame of the lamp would
be elongated, and a long blue tip would be seen; then the whole interior
of the wire-gauze cylinder would be filled with flame ; but, though the
gauze might become red· hot, the flame could not, in any case, strike
through t.o the outside-all of which phenomena, positive and negative,
would be clearly visible through the transparent jar. The gas-cock was
thereupon opened, but instead of the peaceful demonst.ration·looked for,
a prompt contradiction of the theory was the result. The flame was communicated almost instantly to the gas outside of the lamp. In snme
confusion, the lecturer repeated the experiment, but with the same result; and he finally gave it up, confessing his inability to explain tile
disappointment, except on the hypothesis of some unknown imperfection in the lamp. The occurrence made a good deal of stir, particularly
as ~here are many coal mines in the Zwickau district troubled with fiery
*Mr. A. Mezger, mining engineer.
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gases, and at that time recent accidents had been occasioned by explosions in spite of safety lamps. The test was therefore repeated, still
more publicly, upon some sixty lamps of various patterns, and it was
found that only the old-fashioned Davy, and one other, the name of
which eRcapes us, would retain the flame. Those lamp~ were found to
be particularly dangerous which possessed separate openings below for
the admission of air to support the flame.
These experiments indicate the same conclusion as was lately arrived
at by English investigators, namely, that the strength of the draught of
inflammable gases thron gh a safety lamp has much to do with the degree of its security. The Zwick au lamp may have been unusually faulty
in construction, rather than principle; but this fact, though it might
lessen the importance of these special experiments, could not alter the
general bearing of both practice and theory on the question of the safety
of all lamps. The principle involved is tha.t of the rapid conduction and
radiation of heat by the wire of the gauze surrounding the flame. Before the burning gas can pass through the meshes, it is said, so much of
its heat will have been abstracted, and radiated a way in all directions, that
it will fall below the temperature of ignition or explosion. Now, this
depends upon the amount of heat communicated to the wire in a giYen
time. The wire may get hot faster than it can gTow cool again, and if
this increase of temperature is carried to a white beat, the gas outside
will be set on fire. But the amount of beat given to the wire in a certain time depends again on the amount of burning gas that passes
through it in that time, and hence it is clear that a strong current of
gas may overheat the wire and cause an explosion. The Davy lamp is
not constructed to favor a strong current. Indeed, one complaint of it
has been the feebleness of the light, from insufficient air. It appears,
however, that attempts to remedy this deficiency are fraught with peril.
We desire to call the attention of engineers to the great simplicity
and conclusiveness of the test above described, and to urge that it be at
once applied to the lamps of every mine. There can be no harm in
knowing whether the lamps will do what is claimed for them. It is true
that common illuminating gas forms with common air a more explosive
mixture than does the fire-damp of mines; but the severity of this test
ought to be nothing against it, so long as any lamp can be found to
bear it.
In the general dissatisfaction with the use of safety lamps, which
spread through the Zwickau district after the experiments alluded to,
a new and bold plan was suggested, and has been carried out in several
cases with the best success. This was nothing more nor less than to
burn naked lights in great numbers where\er inflammable gases made
their appearance. Some of the workings presented, under this ~:;ystem,
an unwonted appearance. In one case, the fire-damp could be heard
streaming out of the fissures of the coal, with that peculiar humming
sound which the miners know so well and fear so greatly; the innumerable lights carried each a long blue tip-the usual signal of danger-yet
no harm occurred. The gases were quietly consumed as fast as they
entered the mine, and the illumination was carefully kept up, night and
day, Sundays and between shifts, that no opportunity was given for an
accumulation of explmdve material.
Tbe great difficulty of this plan is its direct injurious effect on ventilation. The stationary lights with which the mine is crowded, in addition to those carried by the workmen themselves, must necessarily use
up a good deal of oxygen, and produce a good deal of carbonic acid.
But this is an evil which can be combated in other ways and, at all
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events, it is preferable to the danger of explosion. Perhaps it might be
an improvement to use sJfety lamps instead of naked lights, hanging
them in great numbers along the walls, so as to secure the complete,
quiet combustion of the gas. But it must be confessed that, even under
circumstances of the greatest danger, the naked lights have done very
well, and no accident, so far as we are aware, has ever resulted from
their use in this way.
Propositions have been made to explode the accumulated gas in workings before the workmen are allowed to enter it. In a rude way, this has
fi·equently been done in fiery mines; and to remove all personal danger,
it i~ now suggested that the explosion be effected by means of a battery.
But this whole system of allowing the fire-damp to accumulate while the
workmen are absent, and then firing it off all at once, strikes us as much
inferior to the simple expedient of burning it gradually, as above described.
FIRES IN MINES, AND THE MEANS OF EXTINGUISHING THEM.

In spite of all precautions in the way of proper ventilation and the
careful use of safety lamps, fires will sometimes occur, as many mining
communities have had terrible opportunities of knowing. The methods
employed for extinguishing them are therefore worthy of notice. On
this subject I cannot do better than quote the excellent essay of Mr.
R. P. Rothwell, <;>f Wilkesbarre, Pennsylvania, which appeared last
summer in the New York Engineering and Mining Journal:
Taking account of the nature of the mineral, we are not surprised that fires should
be much more frequent and dangerous in coal than in ore mines; they are, however, by
no means confined to coal or lignite deposits, but may and do occur in all kinds of underground workings where timber is used. In the great majority of cases fires originate,
below as above ground, through carelessness or imprudence. A miner will lean his
lighted candle or lamp in such a position that it can ignite a prop or other piece of timber. Such appears to have been the case in the recent disastrous fire in the Crown
Point, Kentuck, and Yellow Jacket mines. The careless or imprudent hanging of a
grate or fire-pot near the coal at the foot of our downcast shafts or slopes (whm·e it is
placed in winter to prevent the pumps and rods from being covered with ice) has been
the cause of fires in several of our anthracite mines. Ignorance of, or inattention to,
the proper manner of constructing ventilating furnaces has also been a frequent cause
of fires in coal mines, but probably the most fruitful cause of these disasters is the ignition of fire-clamp, or carbureted hydrogen in coal mines; the ignition first' produces
explosion, and in mines yielding an inflammable coal it frequently ignites the fine p:uticles blown about in a burning atmosphere, and these communicate the fire to the solid
coal of the pillars; or the gas may continue to burn at some "blower" till it has ignited
the coal in which the fissure or vent occurs. These so-called" accidents" are generally
due to carelessness in the use of ·'open" lights, or in the opening of safety lamps jn
places where the gas exists in quantity. The practice of blasting in coal nines, which
produces large quantities of the dangerous gas, has also caused a great number of deplorable explosions and fires; and the question of substituting some other agent, such
as water, wedges, &c., for powder in mines of this kind, is now receiving much attention among European mining engineers. "Fiery" mines, SJICh as those in the Richmond (Virginia) bituminous basin, would be greatly benefited by the successful substitution of a safer agent for the pow<ler now used, where rock or hard coal has to be
mined. In our anthracite mines the hardness of the coal would render the use of powder more necessary, while the smaller quantity of fire-clamp found in it would, a,t the
same time, make the substitution of a safer a,gent less desirable. The exercise of
greater vigilance in the inspection and use of safety lamps would, doubtless, greatly
diminish the number of explosions and fires in coal mines.
Many bituminous coals, and bituminous shales which are found among the coal beds,
are, under certain circumstances, subject to "spontaneous combustion." This always
occurs where the coal or shale is crushed in a confined space with an exceedingly feeble
ventilation; indeed, spontaneous heating of the coal, accompanied as it is by an almndant production of carbonic-acid gas, was generally attributed to the decomposition of
iron pyrites (sulphuret of iron) under the influence of the moisture in the air, and a
circulation of air so languid as not to dissipate the heat generated, while sufficic11t to
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supply the oxygen necessary to support combustion. It has, however, been observed
that the coals producing the greatest quantity of pyrites are not always the most subject to heat spontaneously, while it has also been noticed that the most inflammable
coals are those containing the largest proportions of oxygen; it has, consequently, been
suggested that the more probable cause of spontaneous combustion may be the combination of oxygen with the carbon, under the influence of moisture, and which is
accompanied by the generation of carbonic acid and a considerable amount of heat. In
the coal mines of Silesia, where cases of spontaneous combustion are of fi·equent occurrence, numerous observations have demonstrated that this class of accidents need not
be feared where the "roof" of the vein is either sandstone or conglomerate, nor near the
outcrop, whatever the nature of the top rock may be; on the other hand, beds worked at
a considerable depth, or even when moderately near the surface, but covered by a shale
capable of being softened by moisture, are the most liable to spontaneous combustion.
It was long considered in Silesia that the only means of preventing fires from this
cause, consisted in sending all the fine coal," waste," or" gob," out to the surface. This
was often impracticable, expensive, and not always effectual ; hence other means of
attaining the same end were sought for. Since it is well known that combustion cannot exist when deprived of oxygen or air, one means of preventing spontaneous combustion consisted in isolating the working places, or goaf, by means of a heavy dry
wall, or by two parallel walls filled in between with clay or other material packed
hard, and sometimes a heavy pillar of coal was left for the same purpose. In each
case, however, the weight of the superincumbent rocks almost invariably crushes the
walls or pillars, and produces cracks or fissures, through which air, sufficient to sustain
the slow combustion of the coal, can pass. This method has been employed with
greater or less success in some of the mines in the centre of France, and in the thick
seam of Staffordshire. It is evident that when used the greatest possible care must be
taken to keep the fissures closed, which are found from time to time, so as to seal hermetically the space inclosed. But besides the practical difficulty in effecting this, the
fact that these inclosed spaces generally fill with fire-damp, and therefore form veritable magazines of a substance far more dangerous than powder, and which, through
the crushin~ of a wall or pillar, or the fall of a portion of the roof, may at any moment
be brought m contact with the lights of the men working in fancied security in the
neighboring roads or chambers, is a sufficient reason for condemning so dangerous a
system as that of isolation of the "goaves" by "pack walls."
The spontaneous heating of coal is so slow a process that the increment of temperature is easily carried off by a moderately rapid current of air; we can thus prevent the
temperature from ever rising to the point ofignition, by simply ventilating the" go aves;"
this, then, is the exact opposite of the last method, and though much safer and fully as
practical, yet very serious objections can be made to it. It is all but impossible,
owing to falls, &c., to keep the "goaves" sufficiently open to maintain the necessary
circulation of air, and the expense of clearing up falls and opening the old workings,
where obstructed, is so great as to render this method impracticable in many cases.
The system is, however, more or less successfully used in many mining districts in
England, Silesia, &c. There now remains but one other method to describe, and it is
by far the safest and most efficient in the prevention of danger by spontaneous combustion. It consists in filling or packing with earth and other material sent down from
the surface the spaces from which the coal bas been removed, and which the waste of
the mine does not fill. This method, though somewhat expensive in large seams which
make but little waste, is assuredly the most effectual remedy, since it not only prevents the admission of air to the old workings, and therefore does away with the expense of ventilating them, but it prevents the falls of the roof, in which "blowers" are
frequently opened, and renders impossible any accumulation of fire-damp, wbich is the
great source of danger in the method of isol:1tion by pack-walls, &c. Thus this method
uot only procures perfect immunity from danger by spontaneous combustion, but the
system of mining of which it is the principal feature enables us to obtain all the coal
of the vein. It is, therefore, not only the safest, but also, as regards the amount of coal
obtained, the most economical, method now in use, and it is deservedly popular in
Europe, and more especially in France, Belgium, and Germany, where it has been employed for a number of ye.~.rs, and has now taken the place of every other system in
most of the coal mines.
Whatever precautions may have been taken to prevent fires, yet the carelessness,
ignorance, and sometimes the malice of men are causes which cannot alwa,ys be effectually guarded ag~inst; hence we must be prepared to meet the danger of fire when it
occurs, and to apply promptly the most suitable means for its extinction.
·when a fire ori~?inates in coal or timber, every effort should be immediately made to
extinguish it by tnrowing water on it either with buckets, or, better, with a fire engine ;
or where practicable, by tapping the column-pipe of the pump and leading the water
through hose to the seat of the conflagration. In some cases the use of portable "fire
extinguishers," (which genemte carbonic acid gas,) such as are now found in every
village of the l:tnd, may prove of great service. If the fire originates by the ignition

640

:MINES AND MINI~G WEST OF THE ROCKY MOUNTAI~S.

of a blower of fire-damp, efforts should be made with wet cloth, water, &c., to put out the
flame; in some cases where these means failed, the flame has been extinguished by the
concussion of the air, caused by discharging a cannon in the gallery where the fire exists. When the coal surrounding the" blower" has already become ignited it will immediately re-ignite the fire-damp ; so that this method can only be applied either
where the blower is in rock or where it has not had ti}IIe to thoroughly ignite the coal.
While these means a.re bejng· applied, preparation should be made for erecting stoppings or dams, in view of the failure to extinguish the fire by the direct means; yet these
should not be abandoned till there is no further possibility of success. When it is no
longer possible to approach the fire near enough to throw water on it-that is, when
the fire can no longer be kept under control-it becomes necessary to resort to other
methods of extinction, viz:
By isolating the part of the mine on fire, and then applying extinguishing agents to
the part inclosed. When this fails or becomes impracticable, there remains but one other
method, viz :
By closing the entire mine, and applying the same extinguishing agents.
These a~ents are water, carbonic acid, and nitrogen gases, steam, or any other gas incapable of sustaining comb'\IStion; those mentioned being adopted on account of their
eftectiveness and small cost.
The isolation of a fire in a mine is effected by constructing walls or stoppings across
all the galleries or other openings which connect this portion with the remainder of the
mine. These stoppings are sometimes walls of brick or masonry, varying in thickness from twelve inches to six or eight feet; at other times two lighter parallel walls
are built, and a current of air allowed to circulate between them in order to keep the
inner wall cool, or else the space between the walls is filled in with clay and minewaste; while still another method is to make a stopping, several yards in thickness,
entirely of clay, waste, &c. In cases where it can be clone without danger, a timber
stopping or even a simple board bratticing can be adopted ; the kind of stopping as
well as its strength will ilepeml on tho position of the fire, its extent, the presence or
absence of fire-damp, whether the stopping is intended to dam back water or not, and
such like considerations, which under the enunciations of fixed dimension, are impracticable. The essential in every case is that the stopping should be air-tight, and that it
should be constructed with the least possible delay, and at such a distance from the
.fire as to allow time for its completion, before the smoke and irrespirable gases proanced by the fire can prevent the men from working.
Notwithstanding that the ventilation of the part on fire has been reduced to a minimum by the erection of temporary bratticing, &c., yet the combustion of the coal
and wood produces such enormous volumes of irrespirable gases that the work of building the stoppings is one of great difficulty and' danger, more particularly in mines proJucing fire-damp, where the danger from explosion is still greater than that from the
gaseous products of combustion.
It is evident that the stoppings can be constructed with least difficulty by commencing with those on the "outside" of the fire, or the side from which the air proceeds to
the :fire, and afterward building those "inside" the fire, or where the air comes ji·ont
the fire ; yet in mines yielding fire-damp this method of proceeding is attended with
great danger; the fire-damp mixing with the air confined between the stopping and
the fire makes an explosive compound, which is carried forward toward the fire, where
it ignites, and though it may not cause a fatal accident, yet it almost invariably throws
down the stoppings by which it was sought to isolate the fires. As from one-tenth to
~me-seventh of its volume of carbonic acid, added to an explosive mixture of air and
tire-clamp, renders the latter entirely inexplosive,( a larger quantity renders it incapable of
13nstaining combustion,) and as the products of combustion are carbonic acid and nitrogen,
it follows that by closing :first the galleries on the side to-ward which the air from the :fire
goes, we prevent the danger of explosion by mixing carbonic acid with the air contained between the stopping and the fire, and by throwing the smoke and irrespirable
gases back or: the fire, we go far toward extinguishing it. It is true it is a matter of
great danger and difficulty to build stoppings between a fire and the "returns," but
by the use of temporary bratticing and by commencing at a sufficient distance from the
:fire, it is often practicable, and it is always desirable. ·where it is impossible to build
the stopping.s in this order then, when practicable, it would be advantageous to inject
carbonic amd gas, or choke-dump, (through a pipe in the stopping,) from the moment
the latter comes ncar completion, so that the air contained between the stopping and
the fire may not become explosive. We speak, of course, of mines yielding fire-damp.
·where carbonic acid is not available, it will sometimes be possible to inject steam, whicb
will not only deaden the fire, but will, at least, diminish the intensity of the explosions.
The stoppings completed-and where there is no danger from explosion or need of
inundating with water the part on fire, there is no necessity for making them heavywe proceed to fill the part inclosed with carbonic acid gas, with choke-damp, with
steam, or with water. In the first case the carbonic acid can be manufactme<l eithf 1
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pure, or nearly so, by the use of any strong acid, such as sulphuric or muriatic acid nnd
chalk, or limestone, or any of the carbonn.tes of low price and easily decomposed. This
gas is easiest prepared in a lead vessel, which is not attacked by the acid. Where the
space to be :filled is not great, some of t,h e numerom; patent fire-extinguishers might be
found of service, as being quickly and easily brought into action. These methods have
the advantage of supplying the gas at a low temperature, and thereby facilitating the
cooling of the rocks after the flame is extinguished. If the circumstances are such as to
make the use of choke-damp-that is, a mixture of carbonic acid and nitrogen-,-advisah1l·, it can be produced in one of the furnaces of which drawings and particulars are
given below. In either case, as carbonic acid and choke-damp are both heavier than
air, it follows that the tube through which we admit these gases should be at the
lowest, am1 that through which the air from the inclosed space is allowed exit should
he at the highest attainable point of the isolated workings, and the admission of the
gases should be continued till it is evident they have completely :filled these works.
This is easily proved by their instantly extinguishing lamps, burning.tow, &c., at the
outlet tube. The tubes should then be closed, leaving only a siphon or water-gauge to
mark the difference in pressure between the inside and outside of the stoppings, and a
place for the introduction of a thermometer used to note the variations in temperatm·e,
so as to know when it will be safe to open the stoppings. The greatest care should be
taken to keep the stoppings air-tight; they should be frequently inspected, and where
from any reason it is founddesirable to" drown out" or inundate the part on fire, they
should have a thickness proportionate to the head of water they will have to retain.
'Vhen the fire has assumed O"re<tter dimensions, or when its position is such that it
hP.comes d:mgerous or impossib~e to confine it by stoppings such as we have described,
~comes necessary to abandon the entire mine and to resort to closing the shafts.
Even 'vhen it is decided to inundate the mine, it is always advisable to close the pit,
whether the mine produce carburetted hydrogen (fire-damp) or not, since by so doing
''e deaden, at least, the combustion, and prevent, in a great measure, the damage always caused by the high temperature produced by a rapid combustion. The shaft
should, therefore, be immediately closed hermetically, provision being made for openings through which a registering thermometer can he introduced, and a bent pipe, or
siphon, containing water, to show the pressu:oo behind the stopping, anrl prevent its
becoming excessive, while at the same time it prevents the admission of fresh air.
The closing of the shaft may be effected by l1anging heavy pieces of timber, by
means of chains, some distance down the shaft. On the platform thus made clay is
thrown, and packs itself by the force of the fail, thus rendering the stopping perfectly
nir-tight. The tubes abovf3 mentioned should be inserted, and one siphon should be
so arranged as to allow the water to flow down the shaft, instead of accumulating
above the stopping. Where the pit is divided into a number of compartments, it becomes difficult to close it perfectly in this way. The mouth of the pit is then covered
over with planks or iron doors, and clay, sand, &c., packed on this, every crevice being
carefully closed. Great attention must be paid to this, more particularly in the case
where it is desired to "smother out" the fire without the injection of steam or carbonic acid, otherwise a quantity of air may enter, which, thou$?h insufficient to maintain an active combustion, may yet suffice to support a slow fire, or, at least, greatly
increase the time necessary for its complete extinction.
·
'Yhere the mine docs not produce fire-damp, there is no great danger in closing the
pit, but, if that gas is given off in any considerable quantity, the closing of tlle pit is
sometimes attended with great danger, there being a certain time after the closing
when the quantity of atmospheric air is sufficient to make au explosive mixture with
the gas from the mine. After a time, the quantity of air, or rather oxygen, is diminished by that consumed by the fire itself, and the incombustible gases produced by the
combustiort, mixing with the fire and fire-damp, soon render the compound inexplosive. In such mines it is highly desirable to inject steam alone, or, better, steam and
carbonic acid, into the downcast from the earliest practicable moment, so as thereby
to diminish, as far as possible, the chance of explosion during the operation of closing;
and it should continue to be injected after the stopping is made till the mine is completely :filled, which can be known by the air issuing from the upcast extinguishing a
lighted lamp, &c. It is almost needless to add, that great care should be taken, and
no open lights allowed near the shaft when there is any possibility of fire-damp existing in dangerous quantity. If the mine does not produce that gas, the immediate aumission of choke damp is not so necessary, though it is always desirable as checking
the spreading of the fire.
As th13 majority of fires occur from explosions of fire-clamp, it follows that in most
cases the air doors, bratticing, and other divisions necessary to guide the mr current
through the mine, are destroyed. 10 is tlten difficult to ascertain if the carbonic acid
has gone into every part of the mine, or whether a large amount of air may not yet
remain in the workings; this should be carefully considered in dechling on the means
to be adopted to extinguish the fire, and also in fixing on tbe time for reopening· the
pit. Not a few of our fatal accidents occurring from explosions were caused by re-
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opening the mine too soon, or before the coal had time to cool down below the temperature at which it will ignite. In some cases, it may even be considered safest and
most economical to :fill the mine with water. This decision must be taken only after
a careful consideration of the position of the :fire, the amount of water needed to :fill
the works to the depth required, the time necessary to pump in that water, the nature
of the roof and coal in the works, and tho effect which a longer or shorter inundation
would have on them, the facility for getting the water out, &c. The inundation of a
mine is always an expensive expedient, and should only be adopted as a last resort;
yet there are cases where it is uniloubtedly the best method to adopt. Each case requires a special study, and the method which might be the most suitable in one may
not be _adapted to another. The great sources of expensein inundating a mine are the
damage caused by the water remaining for any length of time in the works (with certain kinds of rocks-some slates and :fire-clays especially,) the falls of roof, causing
delay and expense, and the delay and cost of :filling with and pumping out the water.
And in coal subject to spontaneous combustion it not unfrequently happens that when
the water has been pumped out, the wetting of the "gob," or "waste," causes it to
heat, and even to ignite, before the ventilation can be fully re-established. Every
other means should in general be tried before inundating the mine, and tho most efficient of these various means are the introduction of steam, carbonic acid, (choke-damp,)
and after-damp, which is a mixture of nitrogen and carbonic acid. Steam is available
at almost every mine, and is easily applied ; it should be carried in pipes, and discharged as near the seat of the :fire as possible, in order to prevent its condensation;
it is a very efficient extinguishing agent, and from the facility with which it can bo
employed, it is now commencing to be much used; in many cases, a rubber hose, made
especially for a steam hose, is all that is required to carry it for several hundred feet,
and it will last as long as the occasion requires in most cases. The greatest disadvantage in the use of steam is its energetic action on some rocks, causing them to disintegrate and" fall;" but where the roof is such that it is not materially injured by
steam, this is one of the most convenient, and it is always one of the most effective extinguishing agents we can use. Its action is limited to the expulsion of the air, and
as it maintains a high temperature we are generally obliged to inject water, in order
to cool the rocks sufficiently to allow the men to work, and also to prevent any possibility of reignition. The following example of its application will prove instructive :
In 1857, at the St. Mathew mine, near St. Etienne, France, steam was injected after
the mine had been on :fire for eight days; this was continued for seventy hours, after
which cold water was injected for three days, in order to cool the sides of the shaft,
galleries, &c., previous to descending into the mine. The pit was then opened, and a
current of air circulated while the men went dow-s. After two days, however, the
mine again caught :fire, and it became again necessary to close the pit. Steam was
then injected during twenty-four hours, and, after an intermission of eighteen hours,
cold water was injected for twelve hours. The fire broke out a third time, and steam
was admitted for eleven hours, then cold water, after which the men were enabled to
enter, and extincruish the :fire completely l)y throwing water on it. I believe the same
process was employed at the Yellow Jacket and Kentuck mines, on the Comstock lode,
which were on :fire a few months ago.
The application of carbonic acid or choke-damp and after-damp is more complicated
than that of steam, since the materials for its manufacture are not often on hand. The
most usual method of manufacturing carbonic acid is by means of chalk or limestone,
or any cheap carbonate easily decomposed, treated with one of the cheaper acids-as
sulphuric, nitric, or hydrochloric. The gaA produced in this way has the advantage of
possessing a low temperature; it not only extinguishes the :fire but ten:ls to cool the
rocks to a point below tho temperature necessary for ignition. Portable machines,
known as "fire extinguishers," are convenient means of manufacturing this gas where
the quantity required is not very great, and they are to be fonnd everywhere, at a
small cost, and are always ready for use. Where the quantity of gas required is very
lo.rgc, as, for example, in filling a mine, one of the cheapest and most conYenient
methods of produciug it is by tho combustion of coke or charcoal in a furnace of suital)le form, and, as it was the means adopted in the first application of "after-damp"
or carbonic acid to the extinguishing of fires in mines, we will devote some space to
it, especially as the credit of the invention is commonly misapplied. The first application was made by l\1. Jules Letoret, in Belgium, in the year 1844. Five years
later (1849) we find the same principle applied in England by Goldsworthy Gurney,
y;bo takes credit himself for the invention, and is even at the present time credited
v•ith it by nearly all the English engineers. It is scarcely possible that Mr. Gurney
conld have been ignorant of M. Letoret's inYention, for we find him perfectly
'• posted" on the application of his steam jet in the Belgian mines, about the same
time.
On the 15th of February, 1844, a :fire qccurred from an explosion of fire-damp in the
No.2 shaft, Agrappe colliery, near Mons, in Belgium; the pit was 1,171 feet deep, thr ·~
veins at tlifterent levels being worked. Eftorts were matle to extinguish the :fire by
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throwing water on it; but it had already made too great progress; the frequent explosions of :fire-damp having become very dangerous. It was then decided to reverse
rhe ventilating current in order to prevent the :fire from destroying the pumps. M.
Jnles Letoret then prepared to introduce carbonic acid into the works, that gas having,
as we have already stated, the property of rendering harmless an explosive mixture
of carbureted hydrogen and air, if only added to it in the proportion of one-tenth to
one-seventh. Several experiments were made for the manufacture and introduction of
this gas-the :first on the 17th of February, 1844. The effect of the gas was to reduce
the number and violence of the explosions, but the :fire still continued to burn at the
root of the shaft; the pit was not perfectly closed at the time. On the 23d of February
Jl. Letoret built a furnace, intended to produce carbonic acid, in a continuous manner,
from the combustion of coke; the shaft was closed hermetically, leavins- only openings
for the introduction and outlet of the products of combustion. This apparatus is
shown in the accompanying figure, and is of so simple a construction as to require but
little explanation. The furnace was charged with burning coke and charcoal to the
depth of 17 inches, that
depth beingfonnd sufficient
to consume all the oxygen
in the air passing through
the :fire, and to produce carbonic acid and nitrogen, (a
greater depth of :fire will
produce at the same time
carbonic oxide;) and as this
gas issued from the furnace
at a high tempemture the
reservoir of water, h, was
inserted through the stopping, so that the gases might
be cooled and prevent any
chance of igniting the woodwork of the shaft;. When
Shaft
the apparatus ~:·as set to
'vork on the 24th of February, the :fire was visible at
the foot of the shaft ; on the
Letoret's Furnace for manufacturing After-damp, 1844. 25th the flames ::mel explo.
.
.
.
sions had ceased· the intro_a.-Ash-:tnt. d.-:-Fue-pla<:e. c.-P1p~s ca~~ off the flame. e.- duction of " after-damp"
P1pe carrymg gas mto the p1t f. [l--P1pe adnnttmg water. k.-Iron
oars supporting e. m.-Iron floormg covered with soil.
was then stopped, and fresh
air was allowed to enter the
mine ; but on descending into the mine a large :fire was discovered, quite red,
but with little flame. The work of clearing out the gallery leading to it was commenced, in order to be able to throw water on the :fire; hut the barometer indicating a
tliminishing atmospheric pressure, the fear of fresh.discharges of carbureted hydrogen
induced the abandonment of the mine, into which carbonic acid was again introduced.
On the 26th, the flame and explosions having a;~ain ceased, fresh air was readmitted,
and on entering the mine water was thrown on the :fire by means of :fire-engines ; timbers were set, though with difficulty, on account of the high temperature, and because
the rocks, decomposed by heat, disintegrated and fell when water was applied. This
work was continued to the 3d of March, when the :fire was entirely ext.inguished and
the rocks cooled down. The roof had fallen to the depth of 22 feet. Thus a fire which
had threatened to destroy the mine, or at least to prevent its working for months or
years, was completely extinguished in the course of ten days.
The above particulars, taken from a " Memo ire" by M. J ottrand, in the " Ann ales des
Travaux Publiques de Belgique," though very brief, are yet sufficient to show the manner of operating in such cases, and to establish M. Letoret's claim of invention of this
method of extinguishing :fires in miues.
I shall now describe Mr. Gurney's furnace and manner of operating. The full particulars are given in a parliamentary report on accidents in coal mines, 1849.
The drawing on page 641 shows the arrangement of the apparatus. The furnace was
four feet square, the ash-pit air-tight, and the pipe leading from it thirteen inches in
diameter. This pipe plunged into a tank of water, B. In order to cool the ga~ before entering the mine the air was drawn through the fire and forced into the pit by
means of three steam jets, E E E, working with a pressure of from thirty to forty
pounds of steam in the boilers.
The fire which called this apparatus into use occurred in the Astley pit, (390 feet
deep,) near Manchester, England, on the 2d April, 1849. The mine being very fiery,
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there were great fears of an explosion. The engineer in charge, Mr. Darlington, wrote
to Mr. Gurney-well known from his application of the steam jet to mine ventilationto know if there was any means of " drawing fire-damp out of a closed mine without
letting air in." Mr. Gurney, in his evidence before the parliamentary committee above
referred to, says: "An idea struck me, (from experiments I had made in passing air
through a closed vessel running through the fire, where I found the whole of thu nxygen
to be combined, and nothing going out but nitrogen and carbonic acid,) if we made a
large furnace and connected with the ash-pit, perfectly air tight, a cylinder, and put a
steam jet in the cylinder, we might draw air through the fire and drive nitrogen into
the mine." Mr. Gurney found that passing air through a fire 18 inches deep would consume the whole of the oxygen of the air; M. Letoret found 17 inches sufficient. It it:
evidently desirable that the depth of the fire should not much exceed that necessary t<cffect the complete combustion of the oxygen and the formation of carbonic acid ; ·for
when it is increased a portion of the carbonic acid takes up another equivalent of carbon and iorms carbonic oxide, a gas which, though incapable of sustainins- combustion,
being itself combustible, would not act as energetically as the carbonic aCid or nitrogen
in preventing explosion or combustion.
After injecting this after-damp (mixture of about four-fifths nitrogen and one-fifth
carbonic acid) into the pit for two hours, a little white cloud coming out of the up cast
showed that the mine was full, which fact was easily proved by the gas coming out of
the pit extinguishing burning tow, &c. The quantity of gas injected was estimated at
6,000 flubic feet per minute, and the op'eration was continued for five or six hours after
the gas commenced to come out of the upcast. The fire was then drawn and fresh air
forced tln·ough the mine by the same pits. After two hours and twenty minutes the
cloudy appearance at the upcast disappeared, and a lamp would burn in the gas coming out. The fire was found to be extinguished, though it had been burning for nearly
two weeks before commencing this operation. The expense of the apparatus was estimated not to exceed five to ten pounds.
In a fire which occurred about two months later (June, 1849) in the same pit, Mr.
Darlington applied carbonic acid made in the wet way-with limestone and sulphuric
acid. The fire in this case was walled off and the generating apparatus placed in the
lower gallery, and a quarter-inch steam jet placed in a pipe inserted through the
stopping in a higher gallery. Mr. Darlington says: "We commenced jnjecting carbonic acid through the four-inch pipe at 2 a.m., and at 5 a.m. the men were at work."
Of course the fire was a fresh one, or the rocks would not have had time to cool in that
time. The expense was from £10 to £15, or more than that for filling·the entire mine
with after-damp in the previous case, where the gas was made with" charcoal, the
waste coal round the pits, and a little limestone."

SECTION IV.-BREAKING, CRUSHING, AND GRINDING ORES.

CHAPTER LXXVIII.
BREAKING AND CRUSHING.

Ores which reach the surface in large solid blocks require to be broken
into fragments that can be easily handled before they can be placed in
· machines for reducing them to still smaller fragments, or to powder.
The sledge is the simple~t and most common tool for this purpose ;
and it is followed by spalling hammers, until none of the fragments
are much larger than the fist. Until within a few years tllis was the
common and only way of breaking up ore into sizes suitable to be fed
into the mortars of stamp-batteries, and it is still used where only small
quantities are to be broken, and the extent of the operations do not
justify the expense of obtaining suitable machines for the purpose.
HEAVY ST.A.l\'lPS.

The first attempts upon the Pacific coast to substitute machine for
hand labor in spalling ore were in the direction of stamps of unusual
weight, raised by cams to a height of four feet, and allowed to drop npou
the mass of rock to be broken. Stamps of this kind, either single or
two in a battery, were placed at the superb mills erected near Aurora,
at the Real del Monte, and at the Antelope. They weighed 2,000 pounds
each. There were no mortars, but a solid bed or anvil was surrounded
with massive grates, made of bar iron, through which the fragments
could drop. Masses of ore, from one to two feet in diameter, could be
rolled in and subjected to a succession of blows. The two heads could
break up about two tons an hour, but with an enormous expenditure of
power, as is evident when we consider that for each blow a ton weight
of stamp was to be raised four feet, and also that the smaller the mass
to be broken the greater was the force of the blow. Thus when a mass
of quartz, say six inches in height, lay upon the anvil, the stamp fell upon
it. from a height of three feet six inches; but when a block two feet
high, wllich needed a much harder blow, was upon the anvil, the stamp
fell only two feet. Similar stamps were in use at Washoe and at Virginia, but were s0~n abandoned because of their manifest defects and
cost.
BLAKE'S ROCK BREAKER.

The machine for breaking up •rock now most in use is the invention
of l\1r. Eli Whitney Blake, of New Haven, Connecticut, and is generally known as Blake's Rock Breaker. It was designed at first to break
np trap-rock into fragments for macadamizing roads. Its value for
breaking ores into sizes suitable for feeding to stamps or jigs was quickly
seen, and in 1861 it was introduced into California. Its first operation
in the mines was at the Benton Mills upon the Merced Rh-er. The ore
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delivered there from the Pine-tree vein is noted for its hardness and massive character, and it required the constant labor of thirty Chinamen to
spall enough to keep the stamps supplied. The same and a greater
amount of work was better performed by the machine in a few hours,
and effected a saving of seventy-five dollars a day, when sufficient rock
· was furnished to keep the machine running. From that time it has
been extensively used, and is recognized as an indispensable adjunct to
every well-appointed stamp mill.
The general construction of this machine has been rendered familiar
by numerous figures and publication~ in the United States and in
Europe. It consists, essentially, of a strong iron frame, supporting upright convergent iron jaws, actuated by a revolving shaft. The stones
or masses of ore to be broken are dropped between these jaws, and a
short reciprocating or vibratory motion being given to one or both of
them, the stones are crushed, and drop lower and lower in the converging or wedge-shaped space, until they are sufficiently broken to drop out
at the bottom. The size of the broken fragments may be regulated by
increasing or diminishing the size of this opening between the jaws.
But the construction and operation of the machine will be made more
clear by the inspection of the annexed figure, accompanied by a description in detail of the various parts.
This figure is a sectional side view or elevation of the machine, representing the parts in place as they would be presented to view by
removing one side of the frame. The part~ of this figure which are
shaded by diagonal lines are sections of thoso parts of the frame which
connect its two sides, and which are supposed to be cut asunder in
order to remove one side and present the other parts to view. Tbt>
dotted circle D is a section of the fly-wheel shaft; and the circle E
is a section of the crank. F is a pitman or connecting rod, which connects the crank with the lever G. This lever has its fulcrum on tht'

Blake's Rock Breaker-section.

frame at H. A vertical piece, I, stands upon the lever, against the top
of which piece the toggles J J have their bearings, forming an elbow
or toggle-joint. K is Lhe fixed jaw against which the stones are crushed.
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This is bedded in zinc against the end of the frame, and held back to its
place by cheeks, L, that fit in recesses in the interior of the frame on
each side. M is the movable jaw. This is supported by the round bar
of iron N, which passes freely through it and forms the pivot upon
which it vibrates. 0 is a spring of India-rubber, which is compressed
by the forward movement of the jaw and aids its return.
Every revolution of the crank causes the lower end of the movable
jaw to advance toward the fixed jaw about one-fourth of an inch and
return. Hence, if a stone be dropped in between the convergent faces
of the jaws, it will be broken by the next succeeding bite; the resulting
fragments will then fall lower down and be broken again, and so on
until they are made small enough to pass out at the bottom. The readiness with which the hardest stones yield at once to the influence of this
gentle and quiet movement, and break down into small fragments, surprises and astonishes every one who witnesses the operation of the
machine.
It will be seen that the distance between the jaws at the bottom limits
the size of the fragments. This distance, and consequently the size
of the fragments, may be regulated at pleasure. A variation to the extent of five-eighths of an inch may be made by turning the screw-nut P,
which raises or lowers the wedge Q, and moves the toggle-block R forward or back. Further Yariatwns may be made by substituting for the
toggles J J, or either of them, others that are longer or shorter; extra
toggles of different lengths being furnished for this purpose.
J.VIachines are made of various sizes. Each size will break any stone,
one end of which can be entered into the opening between the jaws at
the top. The size of the machine is designated by the size of this opening; thus, if the width of the jaws be 15 inches, and the distance between them at the top 9 inches, the size is called 15 by 9.
The product of these machines per hour, in cubic yar<ls of fragments,
will vary considerably with the character of the stone broken. Stone
that is brittle, like quartz, granite, and most kinds of sandstone, will
pass through more rapidly than that which is more tough. ~he kind
of stone being the same, the product per hour will be in proportion to
the width of the jaws, the distance between them at the bottom, and the
speed. The proper speed is about 180 revolutions per minute ; and to
make good road metal from hard, compact stone, or to prepare ores for
stamps, the jaws should be set from 1! to 1~ inches apart at the bottom.
For softer and for granular stones they may be set wider.
·
The following table shows the several size~ of machines commonly
made, the product per hour of broken stuff from the hardest materials,
when run with a speed of 180; the power required to perform this duty;
the whole weight of each size in round numbers, and the weight of the
heaviest piece when separated for transportation.

'

Product per
hour.

Size.

10
10
15
15
15

by
by
by
by
by

4
4
6
6
6

5
7
5
7
9

I

en bic
cubic
cubic
en bic
cubic

yards.
yards.
yards.
yards.
yards.

Powerrequired.

6 horse.
6 horse.
!l horse.
9 horse.
9 horse.

Total weight.

6,600
7,600
9,100
10,200
11,600

p01mds.
pounds.
pounds.
pounds.
pounds.

Weight of frame
and parts attached.
3,200
4,100
4, 700
5,600
6,800

pounds.
pounds.
pounds.
pounds.
pounds.
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The whole length of the machines to the back-side of the :fly-wheels is
feet; height to top of :fly-wheels, 5 feet; width, from 4 to
from 8 to
5 feet.
The machine may be driven by any power less than that gi\en in the
table, yielding a product per hour smaller in the same proportion.
Either of the sizes mentioned will break quartz enough in a few hours
to feed a forty-stamp mill for one day. A machine of less capacity would
of course have a smaller mouth and would not take large stones. It is
usual therefore for mill-men to use the largest mouthed machine, and to
run it a few hours each day. The rough quartz in blocks as it comes
from the mine being ready on the platform near the mouth of the breaker,
two men can feed it into the machine and break it up at the rate of fiye
to ten tons per hour, according to the size of the machine.
Breakers ha\e been made larger than any of the above for breaking
\ery large blocks of ore. They are in use at Lake Superior, where they
take in masses of ore eighteen inches in diameter by twenty-four in
length, and crush them without difficulty. The fragments from these
large breakers are received by two or three of the machines of the ordinary sizes and are broken again, so that the pieces will all pass through a
two-inch ring. Tlle metallic copper is readily picked out by hand from
this broken ore. These large machines would be useful at many mines
in California and Nevada, and would permit sledging to be dispensed
with. The machine is made without the lever, and works very slowly,
but without loss of power; since, when it is not crushing, the only power
consumed is that required to overcome the friction, whereas with the
heavy stamps, as we have seen, the greatest expenditure of power is
when the least work is performed.
·
There are some modifications of the construction of th.is machine as
here described. In England and France they are commonly made without the lever, the eccentric shaft being mounted on the top of the frame
directly over the toggles. A pitman connects the eccentric shaft vi"ith

Sz

Blake's Rock Breaker, without the lever.
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these toggles, and thus produces the oscillating motion of the jaw.
This construction is shown by a sectional view as before, one-half of tbe
frame being supposed to be removed. One only of the fly-wheels is
represented. This is the form of the machine exhibited at the Paris
Exhibition by the manufacturers under the patent in France. The
mouth of this machine is expanded, hopper-like, so as to be more conYenient for the reception of the masses to be broken. This may be a
de~irable addition in some cases, where comparatively small stuff is to
be broken and is to be shoveled in from a floor lower than the mouth of
the machine; but when the mouth is placed, as it should be, on a level
with the floor of the dump pile, the hopper is not required.
The rock breaker may be successfully used instead of stamps to obtain
either coarse or fine fragments suited to concentration. It bas been
attempted to increase the fineness of the product of the machine by
placing an "obturator" or obstruction, such as a triangular bar of iron,
under the outlet between the jaws, arranging it so that it can be raised
or lowered by means of screws, in order to diminish or increase the size
of the outlet for the deli very of the crushed stuff. The effect of this
obstruction is to retain the stuff between the jaws until it is so much
broken and comminuted that it will sift through the narrow slits left on
each side of the bar. This method of op~rating may be successful with
some materials but involves a considerable expenditure of power. It is
also attended with some danger to the machine, since with materials
that are easily impacted to a hard mass, the entire space between the
jaws may become so tightly filled that some part of the machine must
give way. The massive frame of a machine in California was broken
asunder in this manner, simply by permitting the outlet between the
jaws to become closed by the accumulation of a heap of broken stuff
below it. Obturators have been tried; but the discharge from the machines is rendered so slow by them that they have been discarded as not
practically valuable. A better way to accomplish the object is to first
break the ores in an ordinary machine and then pass the fragments
through a machine with a mouth 10 by 2 inches, the jaws of which mo,-e
only about one-eighth of an inch and make GOO bites in a minute. Machines of this kind have been successfully used in preparing ores for
jigs.
At the Churprinz mine, Freiberg, Saxony, two rock breakers are used
to prepare the lead ores for the various concentrating machines. One
breaker takes the rough ore as it comes from the mine and breaks it up
into coarse fragments; these pass to a second breaker with the jaws set
nearer together, so as to make fragments small enough for jigging. The
finer portions of the first product are separated from the coarse by
means of revolving screens.
The fragments of ores produced by rock breakers are better adapted
in size and shape to the operation of concentration by jigging than the
fragments made by rollers and stamps. When set coarse, for breaking
quartz to be fed to stamps, the product consists of masses which do not
exceed a certain size, and this permits a uniformity in the action of the
stamps which cannot be obtained upon quartz broken up by hand, since
in the latter case there is great irregularity in the size of the masses,
and, as a general rule, the hardest and toughest are the largest. With selffeeding batteries, it is very important that the ore should be uniformly
broken, and machine-broken rock is especially well adapted to automatic
feeding. When the masses fed into batteries do not exceed a certain
size, the wear and tear of grates is less than when the size is irregular.
It is easy also with breakers to reduce the whole quantity of the ore to
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be stamped to fragments very much smaller than can be obtained by
hand-breaking, unless by an expenditure of time far beyond what the
economy of the breaking will permit. Quartz thus reduced greatly increases the product of a stamp-battery; the stamps have a greater and
more effective blow, and mill-men often report that they can work from
twenty to twenty-five per cent. more quartz with a breaker than without it, the battery being the same.
The jaws of the breaker are the only parts subjected to rapid wear,
and in California and Nevada it is usual to provide the movable jaw
wit h movable faces of hard white iron. These are made about four
inches thick, and in such a form that they can be turned over or end for
end, until they are too much worn to be longer used. They are secured
to the j aw by means of conical bolts, and bedded in zinc or refuse typemetal, in order to have an equal and solid bearing. The forward or
fixed jaw can also-be reversed in its bed, and is held back to its place by
wedge-shaped cheeks on each side. It is usual to make both jaws with
vertical coarse corrugations or furrows, so that the ridges of one jaw are
opposed to the depressions on the other, thus giving a zig-zag form to
the aperture at the bottom. This tends to prevent long and thin pieces
from slipping through without being broken; but it is not otherwise
essential to the satisfactory operation of the machine, and plain jaws
are frequently used.
CRUSHING BY ROLLERS.

Before the introduction of rock breakers, the most common method of
crushing was by strong iron rollers, revolving slowly in close contact or
pressed together by powerful weighted .levers. The stuff was allowed to
drop from a hopper between the rollers, and motion having been given to
one by means of s't eam or water power the other roller was carried
around by friction. This form of crusher is generally known as the
Cornish crusher or rolls, and is much used at the metalliferous mines in
Cornwall and elsewhere abroad. One was erected at the Keystone
copper mjne in Calaveras County, California, a few years ago for crushing copper ore preparatory to jigging.
The figure annexed will serve to give an idea of the general form of

Rollers for crushing.

construction of the Cornish crusher. The .rolls are supported by very
strong bearings, in a frame strengthened by wrought-iron bolts. In the
construction here shown, the rollers are kept in contact by India-rubber
springs, or buffers, of great elastic force, one on each side of the frame.
Each buffer is composed of six rubber disks, one inch thick, separated
by a disk of iron one-quarter of an inch thick. The necessary initial
pressure is obtained by means of two strongly-made screws in the axes
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of the buffers; and by screwing up or unscrewing the nuts on these
screws the pressure may be increased or diminished, according to the
necessities of the case. It is evident that it would not answer to rigidly
fasten the rolls in contact. The accidental dropping of a steel tool,
such as a drill or a hammer-head, between them would break the machine; and, moreover, they would not crush as fast and well without a
certain amount of yielding to the materials carried through between
them. But the use of rubber springs is a novel way of giving the
necessary resistance. It is usually accomplished by means of weighted
levers, the short arms of which being bent downward press upon a
cylindrical bar or follower, which bears directly upon the back of one
of the bearing blocks of the roll; or, what amounts to the same thing,
the lever is made, by means of rods, to draw the bearing of one roll
toward the other, thus keeping the surfaces of the rolls in contact. The
amount of the pressure is determined by the extent to which the lever
is weighted. This is the usual Cornish method; that by.springs of rubber has been tried in Germany. The great advantages of spriugs are,
that the machine occupies less space than when fitted with levers, and
that the resistance or crushing pressure increases with the degree of
separation of the rolls, whereas with the weighted levers the pressure
is constant.
In practiee it is found that the product of rolls geared together is
greater than when one is carried around merely by the friction of the
stuff crushed. It is also usual to have three or more rolls where the
crushing is wholly done by rolling. The upper pair are set so as to take
in large masses ; and to increase the hold of the surface of the rollers
upon the masses they are made fluted. The fragments falling from this
first pair of rolls are divided between two pairs set below ~nd pressed
closely together.
The diameter of crushing rolls varies from 14 inche~ to 34 inches, (27
inches is a common diameter,) and the length or breadth of face from
12 inches to 22 inches. The rolls at the mine of Devon Great Oonsols
in Cornwall are very large, having 34 inches diameter, and 22 inches
face, and a pressing force on the rolls of 458 hundred-weight, revolving
seven times per minute, and crushing 65 tons in 10 hours, at a cost of
2i pence per ton.
The annexed tabular statement of dimensions of rollers at various
rn ines will give further details.*
*Extracted from Hunt's edition of Ure's Dictionary.
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Dimensions and product of Cornish rollers at various mines.
ROLLERS.
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WEA.R OF ROLLS.

The surface of rollers soon becomes much worn; and when made of
chilled iron, the irregularity of the chilling is soon made manifest b;y
the unequal wearing away, the soft parts being hollowed out, while the
harder remain in ridges or irregular bulges. It is tht~refore found
preferable to use ordinary hard pig iron, or a mixture of hard white iron,
similar to that used for the dies and shoes of stamps. The rolls are also
made with an outer casing or shell, a short, hollow c~Tlinder, that can be
slipped upon the axis or core of the roll, and removed when too much
worn. This is usually cast so as to make a firm lock-joint upon the core,
or it is keyed by means of two or three keys or wedges slipped into
recesses extending through from one side to the other at the line of
jnuction, one-half of the hole being in the core and the other half in
the shell.
The annexed figure shows a method of securing the facing upon rolls
by tapering keys.* The outer cylinder 0 0 can be slipped off and on
the central conical cylinders without difficuU.y, and is secured in its place
by six tapering or wedge-like keys, K K, placed at equal distances around
the axis, aud firmly held by the strong nuts at one side. This drawing
is one-ninth full size. The roll has 14 inches diameter and 9 inches
face. In all crushing machines of this description a large amount of
the stuff must necessarily be passed through between the rolls several
times; for it is evident that when a hard lump of ore passes through
*This figure is tn.ken from the Jahrbuch fur cleu Berg-und-Htitten-Manu, 1867. Taf. ii.
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and separates the rollers more than is usual, a considerable quantity of
stuff drops through without being acted on. The result is the same
when the rollers are fed too rapidly ; they are kept asunder
most of the time, and much
coarse and uncrushed material
pa-sses through.
The crushed product is always received upon gratings or·-~{t:.::~X/,,~s~0.{•(<:~~<:.(.:f«-s'i'~~;.;~-;0~~~;)~~0;07.7?~~»
a revolving screen, by which
all the fine or sufficiently broken portions are sifte(l out.
The coarse fragments which require to be again crushed are
dropped into a raff-wheel, or
~-----····-·--· ·- ---- ·· ·······--)
elevator, by which they are carRoUer-Freiberg, Saxony.
ried to the upper floor or platform and thrown out, ready to be shoveled into the hopper again.
This rafi'-wheel is usually 15 feet in diameter, and resembles a waterwheel, but is made with the buckets turned inward. This forms a succession of box-like cavities, from which the ore falls out when, by the
rt>Yolntion of the wheel, they are carried to the top and inverted.
Rollers are usually driven by strong gearing, but at the Exposition in
1867 a set of rolls exhibited by Messrs. Huet & Geyler were driven by
a belt, a:s is also a machine at Freiberg, in Saxony. M. Huet mentiorm
rolls with as great a diameter as 1m. 20; but the rollers in machines of
their construction, drh·en by a belt upon a shaft carrying at the oppoSoite end a small pinion, working into a large spur-wheel U])On the end
of the shaft ef one of the rollers, did not exceed om.og in diameter.
The hoppers of rollers for crushing large quantities of stuff are usually
, made large enough to hold a ton.
LUNDGREN'S PULVERIZING BARRELS.

An apparatus for fine crushing by means of rolling in a cylinder with
a great number of small balls of hardened iron, was erected and used
for a time at the Benton Mills, upon the 1\Ierced River, but was finally
abandoned. The cylinder or barrel used was made of boiler iron, lined
on the inside with shoes of hard iron, one inch thick. Its length was
three feet and diameter five feet. The material, consisting of the battery sands, was screened and introduced in charges of G50 pounds.
Some 2,000 pounds of chilled iron bullets, half an inch in diamett>r, '"ere
theu added, and the whole made to revolve on its axis slowly, about,26
revolutions in a minute, for one and a quarter hours, at the end of
which time the sand was reduced to a fine powder. The wear upon the
balls is said to be very slight.
CRUSHING BY PERCUSSION-CENTRIFUGAL CRUSHERS.

For crushing minerals and other hard substances by projection from a
reYoldng wheel or disk, an apparatus was devised and operated for a
time by 1\fessrs. Whelpley & Storer, in Boston, Massachusetts. To the
part for coarse crushing they gave the name of whirling table. This js
a saucer-shaped mass of metal, three and a half feet in diameter, weighing 800 or 1,200 pounds, and revolved horizontally with great velocity,
as great as 1,025 times per minute. This table or disk forms the bot-
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tom of a circular cast-iron stationary tub, eighteen inches deep, the
sides of which are perforated so as to allow small fragments to pass out.
The table is so supported upon a vertical shaft, with a steel pivot resting
in a cup of oil, that it revolves with but little friction, and the high velocity of rotation is maintained with but little expenditure of power.
"\Vhen any hard substance, such as a mass of quartz, is throw,n into the
cavity during the rapid rotation of the table, it is at once forcibly thrown
outward against the grates, and, falling backward in fragments, these
are in turn thrown rapidly outward again by the centrifugal force, and
the operation is repeated until the fragments are small enough to pass
through the perforations and escape to an outer chamber. If these perforations are half an inch in diameter, the fragments of the quartz will
be like small gravel mixed with sand. It is claimed that one of these
tables will reduce more than 200 tons of ordinary quartz in pieces from
three or four inches in diameter to the size of coarse gravel in twentyfour hours. The inventors allow, in practice, an average of ten-horse
power for the full working of one of these tables, and they rate the expenditure of power at about one and a half-horse power per hour for
each ton of quartz. To obtain this result the velocity of the table must
exceed 1,000 revolutions per minute. Blocks of hard white iron, such
as Franklinite, are bolted upon the outer edge and face of the table.
These, at high velocities of rotation, first strike the mass to be broken
and splinter it before it reaches and wears the surface. With low velocities the machine is rapidly worn and injured, by the dragging of the
stone over its surface. With the higher velocities only the edges of the
hammers or iron blocks are worn, and these blocks last a much longer
time in proportion to the amount of work done. The balance of this
revolving table is regulated by bolting pieces of iron to its under si<le.
This machine. is not intended to be used as a pulverizer, but rather as a
breaker, taking stuff three to six inches in diameter and reducing it to
the condition of mixed sand and gravel, with a small percentage of
<lust. For carrying the reduction still further and gaining a product as
fine as dust, another form of centrifugal apparatus, called the pttlverizer, is used.
The pulverizer, as described by the same inventors, consh.;ts of four
parts or elements: 1. An automatic feeding-mill, which furnishes a regular and constant supply of the material to be pulverized. 2. An iron
drum or cylinder, containing an air-wheel, which converts the sand o.r
gravel into dust, chiefly by the action of the particles upon themselves
in the rotary currents of air created by the wheel. ~he material can be
retained in the cylinder until it is completely reduced ... 3. A fan-blower,
by which the dust is drawn from the pulverizing drum as fast as it is
generated. 4. The dust so drawn off is received and collected in a
chamber or series of chambers.
The pulverizing cylinders, in use for two years or more, chiefly in
crushing bones, were forty-two inches in diameter and eighteen inches
in breadth. They had twenty-four paddles or arms of hard white iron,
six inches long by three and a half in breadth. The revolution was in
a vertical plane. It was found by experience that the proper velocity
for economical results was about 1,025 turns in a minute. "This will require fifteen horse-power to produce 1,500 pounds of quartz powder,
four-fifths of which should pass through a sieve of one hundred threads
to the linear inch." The inventors further state that a very fair estimate of production allows one hundred pounds per hour of average dust
to the horse power.
Efforts have been made in California to perfect a form of rotary
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crusher for dry crushing, and the mining public is indebted chiefly to
Mr. Moore, of the Vulcan Foundry, for persistent efforts to solve the
problem of a cheap and durable machine for dry crushing upon this
principle. Much money was expended, and for a time it seemed as if
success bad been attained, bu.t the practical difficulties inherent in this
method proved insurmountable and the efforts to perfect the apparatus
ceased. One of the chief difficulties was found to be the excessive vibration of the revolving disk at the required high velocity, the result of
unequal wearing. The details of the experiments made at the Vulcan
would form a very interesting and valuable contribution t >mechanical
engineering, and it is regretted that expected details on th€ subject have
not been received in time for insertion here.

CHAPTER LXXIX.
STAMPS AND STAMP MILLS.

The stamp is the oldest, simplest, and most effective machine for
crushing ores to powder. The breaker and Uornish rolls, already described, act by direct slow presure ; while stamps in falling acquire momentum, and stri~e sharp, q\lick blows upon the mass to be broken.
The iron stamp batteries, now in use upon the Pacific coast, are
maue chiefly at San Francisco, and have been carried to a high degree
of perfection by the joint efforts aml experience of the mill-men and the
metallurgical and mechanical engineers. It is but just to state that tbe
stamp batteries made there are superior for gold and silver working to
those in any other part of the world, and that they have become the
type to be followed in the construction of batteries in Chicago, New
York, and elsewhere.
It is now very rare in California to find the old-fashioned timber,
square-stem stamp lifted by a wooden or iron cam set into a large shaft.
~ome that were erected in Grass Valley several years ago are still in
existence; but the round stamps with cylindrical iron stems, free to
rotate in the supports or guides, are now used almost. exclusively in
California and Nevada.
The whole stamp is composed of the following parts: the stem, the
tappet, the stamp-head or socket, and the shoe. The mass of hardened
iron on which it falls is called the die, and this is placed in the castiron box called the mortar.
The stem is usually made of 3-inch or 3~-inch round iron, from 10 to
12 feet in length, and turned off in a lathe and finished so as to be truly
cylindrical, and equal in diameter in every part except for a few inches
at the lower end, which is made tapering, so as to fit into a conical hole
in the top of the beau.
The tappet, or lifter, as it is sometimes calleu, is secured upon the·
upper part of the stem, and forms a projection three or four inches.
wide, under which the cam catches and lifts the stamp.
The first of the annexed :figures is a vertical section of the tappet as
it appears :fixed upon the stem A; and the second an end view or plan,
the contrivance for securing it to the stem being shown in both.
The tappet is made of cast iron, and weighs from 60 to 70 pounds. It
is alike at both ends, so that when one becomes worn it can be reversed
upon the stem. Formerly the tappets were attached to the stems by
-q, Ex. Doc. 207--42
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means of screw threads cut upon the latter, the tappet being screwed
down as a nut upon a bolt; afterward key seats were cut to receive a
transverse key; but these methods have been
superseded by the much more simple and convenient device invented by Zenas Wheeler, of California, which has given .his name to the tappet.
The tappet is cast with a rectangular recess
~t---1,-r:-=== in one side of the hole, for the stem. Into this
recess a "gib," B, is placed. This is a rectangular block of wrought iron, flat on one side but
hollowed on the other, so as to fit the curvature
of the stem. Two trans..........--...._;;...,-.....;:
Yerse slots or opeuings at
tlte back of the recess are
provided for keys or wedges
K K, by which the" gib" is
wedged powerfully against
the stem, so that the tappet is firmly secured at any
desired place upon the
stem. Thus no key seat or
.
change of the form of the
.
Stamp Tappet-sectwn. stem is required, and the Stamp Tappet-plan.
tappet can at any time be removed without difficulty merely by driving out the keys.
The stamp-head or socket, as shown in the annexed figure, is cylin<lrical, and made of the toughest cast iron, strengthened with wrought iron
hoops or bands, 0 0, U 0, at the top and bottom, shrunk on while hot.
It is cast with two conical openings, or sockets, one
in eacll end, the upper being for tlle reception of the
tapered end of the stem A, and the lower and larger
A
opening, B, for the shank of the shoe. D D represent
transverse rectangular openings, or key-ways, by means
c of which steel wedges can be inserted, so as to bear
either against the end ot the stamp-stem or against
the end of the shank of the shoe, for the purpose of
-- ------ -!- ------:-------- ~ dri viug either ont. This is often necessary for the
D shoe, when by wearing it bas be-----------------_------ come too thin, and bas to be replaced with another. The stamphead is made in this form for the
purpose of facilitating the removal
of the shoe. With proper care the
.~
socket lasts for years, and after
·· being once attached to the stem
Stamp-head.
need not be removed; but the shoe
\\ears out in a few weeks.
The form of the shoe is shown by S in the annexed
figure, and the die by D. Both are round, in horizontal section, and are cast of the hanlest and toughest white iron. The shoes are usually eight inches
in diameter across the face, and six inches in length
D
or height from the face to the shank. The die corresponds in diameter at the face, hut they are often
made with a broader face, sometimes squa.re, and
titted into .recesses .in the bed of the mortar. They
Shoe and Die.
~
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are made of the same iron as the shoes, and are renewed as fast as
worn out.
It is usual for the manufacturers to ship these different parts of the
stamp disconnected, since their construction permits of their beiug
united with ease, when they are to be placed in the battery. In order
to fasten on the tappet, we have seen that it is only necessary to slip it
on the stem and then wedge it fast by means of the keys and the gib.
To attach the stamp-head it is only necessary to place the socket upon
the die in the mortar, and let the tapered end of the stem drop vertically into it. A few blows with a hammer upon the upper end of tile
stem will wedge it firmly into the head, and it is made tighter by allowing it to drop, head and all, upon the die. This is regartled as a permanent connection; but with the shoe the case is differe\lt, and, to render it less difficult to remove this part when worn out, the shank, before being inserted into the socket, is covered with strips of pine, about
one-quarter of an inch thick. These are held in place by a string, while
the shoe is placed in its proper place upon the <lie, and the stamp-head
is allowed to fall upon it. It becomes tightly wedgeu in the conical
socket, and may he raised with the stamp. After dropping a few times
upon the die, (protected by a bit of plank,) it is driven "home;" but
there must be a little space left between the top of the shoe and the
lower surface of the stamp-head. A stamp thus put togetller, with a
three-inch stem and a 200-pound head, will weigh about 620 pounds,
the tappet weighing 70 pounds and the shoe 95 pounds.
The smooth, round stem of the stamp permits it to rev-olve in rising
or falli ug, so that all sides of the shoe are turned in succession toward
the side wllere the quartz or ore is fed in, this bemg the side where the
stamps with square stems are most rapidly worn away, because on this
side the coarse material to lJe crushed is most abundant. By turning
the stamp constantly in the battery this wear is equalized. Shoes
should not be allowed to remain in the head until they are entirely
worn out, as the wear will be partially upon the wrought iron band of
the head, and thus weaken it. When no more than one inch, or threequarters of an inch in thickness is left, the old shoe should be wedged
ont and a new one put m.
It is very important that shoes and dies should be equally hard
throughout, so that they may wear away equally in all their exposed·
parts.
To manufacture shoes and dies of good quality for stamp batteries
requires considerable judgment and experience. The proper selection
and mixture of the iron is of first importance. Ordinary iron when
chilled in iron molds is hard upon the outside, or to a slight depth,
while within this hardened crust it is soft, and soon wears away, so that
a shoe made in this manner becomes hollowed out like a saucer, as soon
as the hard crust or chill of the face is cut through. A shoe made of
hard white iron, weighing 95 pounds, will last for six weeks, sometimes
longer; but ordinary iron will wear out in a mouth. A die four inches
thick, and weighing 60 pounds, will last five or six weeks. A worn-out
shoe and die will not together weigh more than 30 to 38 pounds.
This, however, depends upon the judgment of the mill superintendent.
Some mill-men use the shoes and dies much longer than ot,hers. The
above is the experie.nce at the Princeton mill of 24 stamps, on the Mariposas estate. These stamps weighed about 500 pounds, and crushed about
45 tons of hard quart~ in each twenty-four hours. The actual wear of
shoes and dies was found to be about 1.54 ponnds of the iron per ton of ore
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crushed. The wear of the shoe alone is generally estimated to be from
one-half to one pound per ton of hard quartz crushed.
BATTERY MORTARS.

In the old-fashioned batteries, the mortar or coffer in which the stamps
act is made of plank, bolted to a timber frame and lined with sheet-iron,
and fitted with a cast-iron bed or shallow trough at the bottom, which
serves as the die or anvil. But in working gold ores it becomes of the
first importance to prevent all leakage in the batteries, especially where
quicksilver is used. vVith wooden mortars this is next to impossible,
particularly if they ever remain idle for a few days or weeks, and are
allowed to dry. It moreover requires considerable time and skill to
construct a mortar of wood iu the most approved form, and in a region
where time is so valuable as it is in all newly discovered gold and silYer
regions, it is a great advantage to have mortars already made, which
only require to be set upon a suitable foundation to be complete. Castiron mortars fulfill all the required conditions, and the~y are now and
have been for many years in general use in the mines of the West. ·
They are made in many forms, ann of various thickness and weight, by
different establishments, but the following notices of the principal forms
made by H. J. Booth & Co., at the Union Iron Vvorks, San :Franciso,*
will suffice to show the general style of construction of all. They weigh
from 2,000 to 4,000 pounds, and are cast in one piece, with the exception of the section mortar, intended for transportation in pieces in mountainous regions.
High mortar.-The mortar in common use upon the Pacific coast is
known as the high mortar, and is here represented in cross-section and
in front view.

.~1
I

,

I

High Mortar.

Itisfourfeet long, four feet high, and weighs about3,000 pounds. They
·can be made for three, four, flve, or six stamps; but five stamps to eaeh
mortar are found to work best. The ore to be stamped is fed throug;b
the longitudinal opening B at the back of the mortar, and falls upon
the dies (not shown) ranged side by side in the bottom.
All the rock is supposed to have been made small enough by the
breaker to pass through the narrow opening at the top. The lnrge
*I am indebted to this firm for original working clrawings from which the fignres of
batteries and stamps have been redncctl.
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opening in the front of the mortar is intended for the screen, made
ot Russian sheet iron, punched with fiue holes. This is screwed or
tacked securely to a wooden frame, which is slid into grooves 0 in the
section, cast in each end of the frame, and is firmly secured there by
long wedges of iron. Two lugs or ears of cast iron, placed at equal distances at the bottom of the opening in the front of the mortar, serve
to sustain the screen-frame in front. The whole mortar is securely
bolted down to the foundation through the heavy flanges cast upon the
bottom.
Section mortars.-Mortars which have to be transported into places
difficult of access are made in sections so that they can be taken apart
and packed upon the backs of mules. These are called section mortars,
and their constru.c tion is shown in the accompanying figures. This

Section Mortar.

mortar, like the preceding, is for five stamps, and is four feet long.
The upper portions A A are made of boiler iron. The feed opening is
shown at B. There are double screens D D, one on each side. The
method of securing these screens to the openings by rnea'n s of movable
lugs or clamps, is also shown. The bottom is cast in sections c c c, and
these are accurately fitted together with tongued and grooved joints,
planed, and held by heavy iron bolts running through them from end
to end, and secured by strong nuts upon the outside.
Donnell's 1rwrta~·.-A form of mortar kno,vn as Donnell's is shown by
'I,

Donnell's Mortar.
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the :figures. The ore, as in the other mortars, is thrown in at the feed
opening B, in the section, and the deli very is through one of the two
openings in front and in the back. The screen Cis narrow and is placed
high above the dies, and occupies only a part of the opening in front.
The lower portion of this opening and the opening in the back is closed
by a door of wood A A, covered on the inside by a sheet of amalgamated copper which catches and retains the particles of gold. By removing the screen C, and making the door A higher, it may be used as
a :float mortar.
Dry mortars.-Wet stamping or crushing is general in California.
Mortars for dry crushing are exceptional in that State; but the silver
mills of Nevada, crushing ore which has to be subsequent!.}- roasted, require this form. Screens for the latter are placed higher and are made
wider, and wire-cloth is substituted for perforated iron plates.
BATTERY SCREENS.

Screens fur working ores wet are generally made of Russia sheet iron,
of the softest and toughest quality, punched with fine round holes by
means of a machine. The size of these holes varies from number nine
of the common sewing needles to number one, the punches used being
made of needles. Number one is thus the coarsest screen. The diameter of the holes of a No. 4 screen is one-twenty-fourth of an inch, and
there are 144 holes in a square inch. In a No. 6 screen, the holes are
one-fortieth of an inch in diameter, and there are 324 in a square inch.
The screens vary in length from three to three and a half feet according to the length of the mortar, and are from ten to fifteen inches wide.
vVhen wooden frames are used, the punched screens are . tacked on at
the edges with common carpet tacks, a strip of baize or blanket being
placed under the edge, to make a tighter joint and to facilitate theremoval of the screen w ben worn out. The screens are also secured in
iron frames, made with cross-bars so as to sustain them.
Sometimes the holes in the sheet iron are made in the form of narrow
slits, about one-third of an inch long, with a view of increasing the rapidity of the discharge of the stamped stuff. For the same purpose,
the screens are not placed vertically in the mortars but are inclined
foward at the top, as indicated in the figures of mortars, by the recess
for the reception of the screen frames.
CAMS AND CA)i-SIIAFTS.

The stamps of California batt~ries are lifted by iron cams, keyed upon
iron shafts, a,nd revolving at the side of the stamp stem under the tappet.
Wooden shafts with iron cams inserted. are now seldom used upon the
Pacific slope, though formerly common, and used also in the gold regiou
of the Carolinas and Georgia. The iron cams are made single, with one
arm, and also double, with two; but the single cam is now generally preferred, as it permits the shaft to be brought very near to the stem and
thus brings the commencement of the lifting surface of the cam nearly
under the tappet. Cast iron is used; the bearing surface, about three
inches wide, is made smooth by grinding; and the hubs are strengthened
with wrought-iron bands. The proper form of the curvature of the cam
is a modified involute of a circle, the radius of which is equal to the
horizontal distance between the axis of the cam-shaft and the centre of
the stamp-stem. The curvature should be increased or made greater
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than the regular involute, at each end of the cam. This is clone so as to
ease the contact, by allowing the cam to commence to act upon the tappet at the least practicable distance from the axis of the cam-shaft,
where the concussion is least, and to prevent the outer end from
scraping or tearing along the face of the tappet. This end is also cut
out on one or both sides so as to prevent the corner from cutting the circular edge of the tappet. The face of the tappet should always be at
right angles with the radius of the curvature of the cam at every part
of its course. In practice it is usual to construct the cam-curve by
means of a string and pencil. This string must be as long as the required lift or rise of the stamp, added to the distance between the mxis
of the cam-shaft and the axis of the stem. A circular disk of wood, with
a radius equal to the last-mentioned distance, is provided, and, the
string being fastened at the edge, is wound upon its periphery. It is
placed upon a flat surface or sheet of paper; a pencil is fastened at the
free end of the string, and the latter is unwound, being kept taut, while
. the point of the pencil traces a line upon the paper until the string becomes tangent to the circle at the point of attachment. This gives the
involute with sufficient accuracy, and it is modified in practice as already
mentioned. The cam-shaft is made of round iron, usually 42-- inches in
diameter, turned and finished off, and having one and sometimes two
key-seats cut in it longitudinally between tl.Je bearings for the purpose
of fastening the cams in their places. One shaft is sometimes made to
run fifteen or more stamps; but an independent cani-shaft for each
5-stamp battery is preferable. If there is a line of several batteries a
counter-shaft is used. ~he stamps are held and guided in position in
the mortar by guides above and below the tappet. These guides are, by
preference, made of hard wood rather than metal. They are made in
halyes so that by dressing off the two opposing edges they may be
readily refitted to the stem when they are too much worn away. Oak is
preferred; but in its absence pine is substituted. The friction of metal
guides is injurious to the stems. The guides for a battery of iron stemstamps made in France in 1867, by Messrs. Huet & Geyler for the mines
· of Serena, Spain, were made of brass, like ordinary journal boxes, and
the cams worked through a slot in the centre of the stem
THE STAMP BATTERIES OF CALIFORNIA.

Having now described the various parts of a battery in some detail, it
may be well to direct attention to their combination so as to form a complete stamp-battery such as is now in use in the best mills upon the Pacific
slope. The annexed figure will serve to indicate the general appearn,nce
and arrangement of one of these batteries and the frame for its support.
This is a sectional elevation of a self.feeding stamp battery, as constructed for working gold quartz. The frame is of pine timber securely
braced and held by tie-rods. One end of the iron mortar is supposed
to be removed so as to show the interior. The hopper-shaped box, C,
is the self-feeding arrangement. It is shaken at each blow of the stamp
by means of an upper tappet which strikes upon one arm of a lever, by
which motion is communicated to the forward end of the feed-box, C.
It will be observed that the cam-shaft is driven by a belt running from
a counter pulley below. The double cam is shown, and the movable arm
or bar used to hold or "hang up" the stamp when tl10 battery is not in
action. The scale of this drawing is about one-quarter of an inch to one
foot.
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Ba.ttery for workiug gold quartz.

· The next figure shows the construction of a battery and its frame
for a wet-crushing silv-er mill. The ore, after passing through a Blake's
rock-breaker, is received in the feeding box mounted upon rollers.
From this it drops into the mortar. This mortar is made with grates
upon each side. The stamped ore, after settling in vats, is worked by
charges in pans. The framework of this battery is <liffereJ;It from the
preceding, but the arrangements for feeding, banging up stamps, &c.,
are similar.
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'Vet-crushing Sil vcr Battery.
HOWLAND'S ROTARY BATTERY.

This is a compact and portable form of battery, designed and patented
by W. H. Howland. It was introduced to the notice of the mill-men of
California and Nevada several years ago, and was at first used to a considerable extent, but was gradually replaced in nearly all the mills by
the ordinary straight battery. These batteries were early adopted by
~Ir. A. B. Paul, in the mills erected by him below Gold Hill, and he has
recently given his opinion of their merits as follows: "No act of mine
in mining llas been more criticised than the adopting of these batteries
in my Washoe operations. Their adoption was no blind work. as I had
used them for three successive years previous, and in no test with other
mills was I beat in returns. I had then, and have uow, great faith in

•
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their principle. It certainly is in the right direction. They will, in
time, I am confident, become popular, especially when introduced with
the 'later irnprovernents, on account of their simplicity, efficient working,
and cheapness."

•
Howland'1:l Rotary Dattery.
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It is claimed by the inventor that very great improvements in the
construction have receutly been made, based upon the experience of
:;even years of constant working of the old st,y le of the rotary iron
battery. It is now offered by the Miuers' Foundry to mincr1:i as a "new
and highly improved rotary quartz mill," of less cost than the strain·ht
batteries, and requiring less power.
o
The construction is shown by the figure, page 6G6. The whole
battery is of iron; the stamps arc set in a circle around a central vertical
shaft carrying the cams. .Motion is imparted to this shaft by means of
beyel-gearing. The cams are tlms carried round horizontally, and lift
each stamp in succession. These rotary batteries are cast in three sections. The first section has the mortar or base, screen frames and feed
openings in one piece; the second section contains the lower guide
boxes, (which are of wood,) driving gears, and cam-\Yheel; the upper
section contains the upper gaiue-boxes. These three sections are bolted
together, with thin pieces of woo<l-packing between each. The stems,
tappets, stamps, shoes, and dies are the same as in the ordinary cast
straight batteries.
The openings for delivery through screens of the ordinary construction are seen at the base. The stamped stuff collects in the annular
trough, cast in one piece with the mortar, so that there is no leakage,
and is (lischarged by a chute at one side. It is claimed as one of the
advantages of this improved form that there is. more metal in the mortar
or base than in the old. form of rotary battery, and that the leakage ~~t
the base of the column, the jar and loosening of bolts, and the wear of
guide-boxes, formerly complained of, are now entirely obviated.
Its compactness and lightness as compared with the ordinary straight
battery, and its being complete in itself, not requiring timber framing
and supports, commend it specially to those who wish to work their
ores in districts remote from supplies of timber. l\Ir. W. D. Gray, the
superintendent of the mill of the Imperial Company, at Gold llill, Nevada, writes to Mr. Howland, February, 1869, as follows respecting the
rotary battery :
Yours of lOth instant is at hand, in which you speak of having just finished and
t>hipped for White Pine an 8-stamp rotary battery, made from a new and improved set
of patterns. For a new country, where lumber is scarce and labor necessarily illgh,
there is no battery now in usc that will equal yours. The little time required to set it
np r eady to run is an importaut considemtion. The greatest objection urged agaiust
the rotary battery has been the cost of keeping them in l'epair, compared with the
straight battery. But my experience for the last eight years proves this a mistake.
The annual report of the Imperial Silver Mining Company shows quite a p ercentage in
favor of the Gold Hill mill (five 8-stamp rotary batteries) over the Hock Point mill, both
in cost of repairs, expense of running, and yield per ton of ore worked-the first of
which I have had charge of for the last five years. The Rock Point mill, run by water,
has straight batteries. I think this comparison can be fully substantiated, as far as
expense of repairs is concerned; also as compared with any other mill run in Storey
County for the last five years.

The mill above referred to was designed for the Grant District, and
weighed, when complete, less than six tons. The stamps weighed 600
pounds each, and were designed to make 100 drops per minute. When
working up to its full capacity it will crush from twelve to sixteen tons,
dry, in twenty-four hours. The total height of the machine is about
eight feet, and the weight of the mortar is 3,000 pounds.
WILSON'S STE.AM STAMPS.

One of the most successful of the attempts to apply stealJ! direct to
the stems of stamps has been made by Mr. T. R. VVilson, of Philadel-
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phia., Pennsylvania, whose mills have been in practical operation at several of our western mines. The general appearance and arrangement of
the battery is shown by the :figure. Steam is taken directly by a twoinch pipe to a short cylinder around
the stem of each stamp above the
frame and by suitable valves is
made to act under or above a piston
upon the prolongation of the stem,
so as to either raise or thrmv down
the stanp at will. The force of the
steam can thus be added to the
-weightand momentum of the stamp
in falling, in order to increase the
rapidity and force of the blows, and
thus to give an increased product
of stamped ore in a given time.
Two stamps are placed in each battery. The mortar is made in the
usual form for double grates, one
en each side, but is heaYier than
those intended for ordinary stamps.
The two stamps are inteuded to
strike about 400 blows per minute,
or 200 blows to each stamp; and
it is claimed by the manufacturers
that they will stamp tine one ton
or more of hard rock in one hour.
It is automatic in its action, cams
bf>ing adjusted upon the upper ends
of the stems and operating the
Yalves as the stems moYe up and
down. The following data will
show the force with which the
Wilson's Steam Stamps.
stamps may be made to strike:
Inches.

Diameter of cylinder, 5~ inches, area in square inches. __ ......
Diameter of upper piston rod 2 inches, area in square inches. . . .

24.8
3. 1

Total area of piston for down pressure of steam. . . . . . . . . . . . . . . .

21. 7
Pounds.

Multiply by pressure of steam in the boiler, (70 pounds) ........ 1, 519
Add weight of stamp and stem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
492
Whole force of blow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2, 011

This shows a force of about one ton, tind it is so considered by the
inventor. The steam-pressure at the battery is usually less than stated,
say 65 pounds. The length of the cylinders is 72- inches, and the thickness of the piston is 3 inches; thete is therefore room for an extreme
stroke of 142- inches, but an allowance must be made for the wear of
sboes and dies. In setting up the machine an allowance of five inches
is made for this, a . space being left of this length under the piston,
when the shoes and dies are new. This leaves a space of 92- inches for
the movement of the piston; but in practice it is not run over 6 inches,
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this stroke or fall of the stamp beiJ;tg found to be quite sufficient. To
vary the length of the stroke, the position of the cam is varied upon
the top of the stem, being screwed down for long strokes and upward
for short strokes. The screw thread is not cut so low as to make it
possible for the piston to strike the cylinder-head.
The dies are made in the usual way, and are recessed to a depth of
an inch in the bottom of the mortar, which must be bedded upon a
firm foundation .
.AnAPTATION OF S1'AMP BATTERIES TO QUARTZ CRUSHING.

The action of stamps is peculiarly favorable to the extraction of free
gold. The metal, except in rare cases, is best liberated by simply breakiugup the quartz without any grinding or rubbing. Trituration rapidly
cuts up and disseminates the gold in such an extreme state of di vi~ion
that it passes off in the water and cannot Le recovered. These obserYations apply in general to all ores. The product fi'om stamps is more
granular anu contains less fine powder and dust than that of a grinding
mill. This is due not only to the manner in which the stuff is acted
upon, but also to the manner in which it is deli\Tered. The constant
Rwash of the material all(l the dash of the stamps carry the finer portion away, and only those portions remain which are too coarse to pass
through the screens. Another advantage in respect to golu or any other
maUeable metal is that a direct blow merely flattens the particles without wearing tbem awa:y, while trituration cuts and wears them away.
Gold, also, when in coarse grains, by its great specific gravity settles in
the lower part of the mortar under the sand around and between the dies.
The swash of the sand serves to keep the amalgamated copper plates
clean and bright, and thus in tbe best condition to seize and hold the
freshly liberated gold particles thrown into contact vith them.
Another reason of the great practical efficiency of stamps over other
forms of apparatus for fine crushing is the fact that a wide range in the
size of material fed is admissible. They act upon either fine or coarse
material. Grinding machines require rock to be first broken up so that
their surfaces may act upon as many fragments as possible at the same
time; but with stamps, the rock fed may vary from mere sa.nd to pieces
three or four inches in diameter. All are crushed together, without
clogging or causing an increased strain upon the driving-gear, however
rapidly or irregularly they are fed. The constant flow of water through
the mortar carries out the fine material and leaYes the coarse to be
further acted upon.
DETAILS OF SEVERAL STAMP MILLS.

In further illustration of the construction and working of stamp mills,
the following details regarding some of the principal mills of California
may haye some Yalue. They are drawn from the manuscript notes of
the writer, made at different times during visits to the mines and
mills.
The 40-stamp mill at the Hayward Mine, Sutter Creek, Amador
County, had in June, 1~66 :
Stamps in batteries of five stamps mwh. Battery boxes of woou. Low
trough mortars of cast iron. Weight of stampR, 450 pounds each; eleven
inches lift; 80 blows per minute. Dies seven inches across face ; both
dies and shoes are used until they are completely worn out, (from four

•
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to six weeks.) Height of discharge-opening eleven inches above dies;
uifferent heights from nine to fourteen inches have been tried, but the
height of eleven inches has been found to ghTe the best results. Screens
on one side of the battery only and made of t.he best Russia iron, No.
11, punched with vertical slits a little over half an inch in length.
These screens are narrow, the delivery being through a vertical height
of two inches only. As the openings in the screens wear most rapidly
upon the lower ends, the screens are reversed after each run.
The amalgamation is effected in battery, the gold collecting chiefly
upon an amalgamated copper-plate at the delivery, directly back of the
screens. This plate is four inches wide and is slightly inclined inward.
The amalgamated particles of gold accumulate upon this plate in a thick
even coat 'vhich can be removed in heavy cakes by the aid of chisels.
This plate must be placed at the proper angle with due regard to the
velocity of the movement of the stamps and the quantity of water used.
The pitch must be just sufficient to keep it clear and no more. The
apron, outside, is not made of copper, as is usual, since the progress of
the amalgamation can be judged of better without it.
It is found that the quartz crushes faster when there is not an oversupply of water. Eighty drops of the stamps per minute are necessary
to keep the materials properly in motion.
When the amalgam is collected, the stampsare "hung up," the screens
are removed, and the whole of the interior of the battery and mortar is
accessible. The amalgam found upon the copper plate is chiseled off,
and the fragments are collected in iron vessels. It is then broken up
and softened by the addition of a little quicksilver. By this me~ws any
fragments of iron and admixed grains of pyrites are floated out to the
surface and are washed away. It is then strained through a piece of
coarse unbleached cotton cloth, sufficient of the liquid amalgam being
taken to give a ball of hard, dry amalgam weighing about fifteen pounds.
At the clean-up witnessed by the writer, ab01,1t 185 pounds of dry amalgam were obtainecl in 15-pound balls.* It was then retorted in an ordinary pot retort with a long beak or tube of wrought-iron pipe. The retort being luted aud closed is placed in a rude furnace in the open air,
and a wood fire built on the top and increased gradually. It is estimated
that the amalgam will yield about one-third of its weight of bullion, or
about $95 in value, to each pound of amalgam.
At the Eureka Mill, Grass Valley, in 1866, there were 20 stamps,
815 pounds each, 10 inches fall; screens raised three inches aboYe dieface, and fiYe inches in front. Worked well; did not cut. No amalgamation in battery; the sands collected on blankets and copper plates
amalgamated below the blankets. Twenty tons crushed in eleven
hours.
Allison Ranch in 18G5 worked 12 stamps of 1,000 pounds each, 10 to
12 inches lift, crushing about 40 tons a day. These stamps were made
upon the old-fashioned pattern, with wooden stems and square heads.
No quicksilver was used in the battery; the pulp flowed over blankets,
and the sands deposited were worked in Attwood's concentrator, and the
waste passed through tho Lawton pan. Fourteen Lawton bowls were
used, and were said to save from $1,000 to $1,200 a month. Sulphurets
were concentrated in a long rocker, a square box-trough, giving from
five to seven tons a week of concentrated sulphurets.
At the Merrimac Mill, of 10 stamps, the amalgamation was effected
in battery. The copper plates are one-eighth of an inch thick and about
"Tho yield in this case was from about 780 tons of the quartz, or a two-weeks ruu.
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four feet long. Stamps weigh 740 pounds each ; 3-inch stems, 16 inches
long; 11 inches to 12 inches lift; delivery four inches above the top of
dies.
At Rocky Bar Mill, 16 stamps, weighing 1,025 pounds, or an average ·
of 1,000 pounds, each.
Jefferson Mill, Brown's Valley, 12 stamps, four in each battery; 750
pounds each stamp; not lifted high but run fast, (72 to 75 drops per minute,) the quartz being soft. Blankets and a long sluice below them.
No. 4 screen; four inches from top of die to discharge.
Sierra Buttes l\ifills, near Downieville, two mills, 12 stamps each; four
stamps in each battery; round stems and heads; weight 600. pounds in
upper mill, 640 pounds in lower. Strike 60 to 67 blows pt'.r minute, and
from nine to twelve inches fall, depending upon the wear of the dies.
Delivery five inches to five and a ha\f inches above die. No copper
plates in battery. No. 4 screens, 144 holes to the inch, Russia iron.
They clean up onoo in 60 days, and 66 per cent. of the whole yiela is obtained in the battery, including the front plate attached to mortar.
Blankets were used for some time below battery, but were replaeed by
amalgamated copper plates, extending for 40 feet below the battery, and
having a slope of one in twelve.
Table showing wotlc clone by mills on the Mariposas estate, California, cluring six months encling
January 1, 1864.
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The data of measurement of tons are from estimates by the bookkeepers or the mill superintendents, ·and may not be accurate within 12
per cent.
At the Bigler Mill, Clear Creek district, June: 1866, there were ten
stamps; two Hunter's concentrators; one of Handy's or Prater's concentrators. The order of succession of the fall of stamps Vi'as 1, 4, 2,
5, 3. The amalgamation was effected in battery as much as possible.
Two amalgamated copper plates were used, one six. inehes wide between
the top of the dies and the screens, the other six or seven inches wide,
placed at tlJe back of the mortar unuer tho feeding chute; both plates
being inclined inward so as to be washed clean by the swash of tho
water.
At the celebrated Gould and Curry Mill, as first arranged for dry
crushing, the stamps were placed in batteries of five each, and a belt
32 inches wide drove two batteries, (or ten stamps.)
As appropriate to this part of the report I insert interesting details
concerning the Mettacom l\!fill stamp batteries at Austin, Nevada. These
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particulars were obtained by Mr. Raymond, and I extract them from
his chapter upon metallurgical processes:
The weight of the stamps is nearly UOO pounds each. There is not so much difference of opinion now as formerly among good mill-men as to the proper weight for
stamps. As the amount of horse-power (and hence of fuel) required to run a battery
depends directly n11on this weight, it has been necessary to find out by experience
whether heavy blows do as much work in proportion as lighter ones, and where the
proper medium lies. Tl10 question bas quite as much to do with the discharge as with
the crushing. The blow of the stamp not only pulverizes the rock, but drives it outwarcl through the screens. In dry-stamping this is the only force which effects the
discharge. Hence the weight of the stamp should not be so great as to necessitate
slow ruiming. Probably 750 to 800 pounds is the best weight for general nse; though
if all mills were run as skillfully as the Mettacom, even 900 pounds would not uc too
heavy.
The stems are 3]- inches in diameter. The usual size is 2t, and these stems arc, therefore, nearly 20 per cent. stronger and heavier than ordinary; the proportion being as
the squares of the diameters. The advantage of putting a larger proportion of the
total weight into the stem is the diminished vibration ii·om the ulow on the tappet.
The stems should always be fitted as closely as possible to the guiucs; but light stems
spring or bend, and wear the guide in rising. There is no wear of this kind in falling,
so long as the stem is trnc. The stems arc set Sk inches apart, the bosses and shoes
work within about two inches of each other, and the distance between the tappets is
about threc-fonrtbs of an inch. The whole length of each battery-mortar is therefore
about 5 feet 6 inches.
The cam-shaft is rigged with single cams. 'rhe old fashion of triple cams is now
abont obsolete; but the usnal form is the double cam, 'vhich many mill-men still
prefer, claiming, that as it gives two drops of the stamp for each revolution, it saves
friction in gearing, and enables the battery to be run at high speeds without running
the engine as fast. These and other arguments for the double cam only prove that it
snits the machinery which has been calculated for it. As a matter of fact, lwwever,
I have never seen double-cam batteries equal the single cams in speed; and I think
Mr. Howell is right in claiming the advantage for single cams, that the shoulder can
be brought directly under the tappet, so as to prevent catching. ·with the ordinary
double cam, the shaft must be set further back from the stems, and the cams arc easily
caught and broken.
This subject is directly related to the speed of the battery. The Mettacom mill has
vindicated triumphantly the wisdom of its peculiar features by the most extraordinary
rnnning on record. For mouths together the batteries have been kept at from 98 to
100 drops per minute, rising to 102, or even 105, and never falling below 94; yet there
has 11ever been a cam broken in the mill. The Manhattan, au excellent mill, with
double cams and stamps weighing only 750 pounds, cannot safely run on the same ore
at higher speed than 85 to the minute, awl Mr. Curtis, the ttblc superintendent, with
the performances of the Mettacom before his eyes, naturally declares himself in favor
of tl10 single cam, which would enable him to run his batteries up to 110 per minute.
The Mcttacom stamps fall10 inches. The original drop was 9t inches; but it was increased to ease the cams and give less jar. The rebound of the stamps amounts sometimes to H inches. Strange to say, the high speed maintained has not caused excessive
necessity of repairs. On the contrary, the battery has stood the strain better than any
other within my knowledge. Even tile shoes and dies, which were not supposed to be
unusually good, being bought for ordinnry hard iron, lasted for five months of continuous running without being replaced. This fact cannot be adequately explained. Probably that particular set was a lucky cast. Ordinarily, it would have worn out in about
six weeks; but I do not donut that the heavy charges put through the batteries at high
speed protected the shoes a,1.Hl dies from pounding on one another, which they are quite
likely to do in ordinary mills, especially when the feeder is careless. A mill running
at 100 to the minute keeps the feeder busy; and he does not wait for a stamp to
thunder out, b~r pounding on its anvil, that it has finished its last mouthful and wants
another.
·
A fact, not to be ovcrlookCll in this connection is the great solidity of the battery
frame an<l foundations. Nine-tenths of the stamp-mills ordinarily erected would rack
tllemselYes to pieces if run as the Mettacom has Leon, without breaking so much as a
uolt.
The gain in quantit.y of ore crushed is more than proportionate to the increase of
speed. As I have remarked, this quantity depends, in dry-crushing especially, on the
discharge. I shall speak of that presently, as it regards the arrangement of screens;
bnt I now refer to the ii·equency of the drops which supply the direct impulse and the
:tir shock, by which the dry" pulp" il':l driven throngh the screens. Mr. Howell found
by experiment that with 60 drops per minute be could put through in twenty-four
hours only about 4t tons; 90 drops gave a little over 10 tons; and 10:2 drops more than
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15t tons. If we assume that the increase in consumption of fuel would be the same as
that in the power generated by the falling stamps per minute, we shall have[No.

';,',~'""'lno,eo·po><&,
I Iocre"e
of
per stamp.
power.

minute.
60

90
102

I

1. 36
2. 04
2. 22

I 10;o·p;~·cc~t::
per cent ..

I
Yield.

Increase of
yield.

4!
10
15!

··-···-------·
122 per cent.
55 per cent.

The increase of speed from 60 to 10~, or 70 per cent., increased the yielcl from 4t to
15t, or 244 per cent. To this should be added the gain in wages, interest on capital,
&c., secured by rapid running. This comparison does not fairly apply to wet-crushing,
though I am satisfied that iu that process also high speeds are the best. But the dif·
ference is not so startling. Most wet-crushing mills come pretty near the nvcrage of
It tons crushed in twenty-four hours per horse-power tleveloped by each stamp. But
the above table shows a variation from 0.33 tons at 60 to 0.70 at 10~. The performance
of the Manhattan mill is about 0.45 ton crnshetl in twenty-four hours per horse-power
developed by each stamp; and this is a fair, perhaps a high, average for such mills.
When the throat of the battery is open, the pulp will be thrown both ways, and
some of it comes back ou the feeding-floor. This indicates a fact too often ignored in
the construction of mortars, namely, tbat since the impulse given by the stamp is
radial in all directions, the grea.ter the surface of discharge the higher will be the duty
performed. The Metta.com ba.tteries are not perfect in this respect. They have only
a single front discharge, but this is 18 inches high, instead of 12, as is usual. It is
noticed that tbe :fine pulp comes mostly through the upper six inches, and hence, in
most batteries, would be thrown back into the mortar until it found exit below. Various forms of mortar with increased discharge have been recommended. The maximum discharge per stamp is attained by Clayton's circular mortar, containing only
one stamp. There are also mortars with universal discharge, in which the screens go
all the way round, being curved at the ends. The most common are the double dis~hargers, having screens in front and behind, and the feed over the rear screen. The
objection hitherto made to all arrangements involving curved screens is the difficulty
of properly stretchin~ and keying them, while in dry-crushing, even a rear screen is
found to be inconvement on account of breakage from coarse ore. Mr. Curtis, of the
Manhattan, however, prefers a double discharge, while Mr. Howell cares more for enddischargers. The Mettacom end-stamps are hung with three-eighths of an inch more
fall than the others, and still do less work. The order in which the stamps fall varies
in different mills, and for wet and dry crushing. The two extremes to be avoided are
a simnU.aneous drop of all the stamps, which would rack the frame, strain the engine,
destroy the continuity of discharge, and probably break the screens; and a drop in
regular succession, (1, 2, 3, 4, 5,) which would shove the ore to one end of the mortar,
and give the stamps at one end too much, and at the other end too little, to tlo. Some
mill-men prefer to arrange the succession ·so that no stamp shall immediately follow
its next neighbor. The orders 1, 4, 2, 5, 3; 1, 3, 5, 2, 4; 4, 2, 5, 1, 3, would satisfy tl1is
condition. Others prefer dropping the two-end stamps :first, as 1, 5, 2, 4, 3, or 1, 5, 4, 2, 3.
The wave of discharge or splash of the water through the screens in wet-crushing
is to be taken into consideration. In dry-c'rushiug, the objects to be secured are an
equal distribution of ore under the stamps, giving an equal work per stamp, and a
maximum discharge of pulp through the screens. 'fhe latter seems to be best secured
by letting the middle stamp drop last. The outer stamps should then have slightly
longer cams, to increase their fall. It will be found that the central stamps take and
distribute nearly all the feed. Much depends on the skill and fidelity of the feeder, in
both kinds of crushing. Hence the automatic self-feeding batteries used in Cornwall
havo found little favor in this country. They do not "humor" the stamps; and the
difference in regularity of running and in duty performed is more than equivalent to
the wages of a good feeder.
The screens of this mill are No. 40 brass wire, (1,600 meshes to the square inch,)
which is preferred for dry-crushing to the "Russia-punchetl." 'l'he latter are frequently
preferred by mill-men in wet-crushing, on account of alleged greater durability, or in
the belief that slits are better adapted to discharge li•quiu pulp than meshes. I 1ake
leave to doubt, however, whether these advantages in any case counterbalance the
greater proportional discharge-area offered by wire screens. The Mettacom scret•ns
are not vertical, but lean outward about 10 degrees. The pulp generally goes throu~h
oblique· r, and is as :fine ns the siftings of a horizontal No. GO sieve. The angle given
has b(• t established as the best for dry-crushing. The gain in amount of discharge,
wet o· ,Lry, from inclined screens, is universally recognized; but mill-men do not so
generally bear in mind that the screen so set should be a little coarser than the :fineness
required for the pulp, if the best results are to be obtained. Mr. Howell's observation
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is that stamps ordinarily crush faster than the batteries discharge. He has often put
the pulp back through hi.s battery, and found that it took about as long to go through
a sfresh rock. Running slow gives the :fine dust a chance to fall back under the
stamps; running fast keeps it constantly in motion, and much of it gets out. I venture to suggest some considerations based upon the foregoing facts, and calculated, I
think, to put mill-men upon the right track in increasing the efficiency of dry batteries. It seems to me that dropping 900-pound stamps is a costly way of making
currents of air to promote discharge. The object of the mill-man should be to get the
highest practicable speed from his stamps, and then to give them such facilities for
discharge as that every drop shall do its full work in crushing. The increase of the
discharge-area is the first and most obvious means, and a useful auxiliary will, I think,
be found in producing a current of air with a fan, which shall suck or drive the :fine
dust through the sieve. I have seen exhausting fans applied in this way in several
mills. There was one in the Sheba, at Star City, Humboldt County, and there were
several in the early Austin mills, which were :finally condemned. Mill-men are too
ready to reject such appliances as soon ae they cause a little trouble, whether through
faulty construction or careless management. But this point will be found too important to be dismissed so easily. I do not remember ever in my life seeing a stamp mill in
which the difficulty of discharge did not really delay the work of crushing. The extreme of excessive discharge, which would do no harm, is carefully avoided, and no
one can tell to this day how much the stamp now in use could be made to do by
simply improving batteries in this respect. The tide of invention is, it appears to me,
running the wrong way. We have innumerable devices to increase the force and efficiency of the blow of the stamp, which is already in advance of the rest of the machinery, while the inventions for improving the lliortars and discharges arc few, generally imperfect, and regarded with too little favor by those practical mill-men who
are alone competent to take hold of them and perfect them.
The screens at this mill last nearly four weeks. ·when the threads wear thin they
begin to shift, and the screens must be removed. They are turned to prolong the
wear. The middle of the screen lasts longest. The dies, when new, come up to within
about one inch of tho lowest portion of the discharge. It is very important to make
this interval, called the "height of issue," as small as the screens will bear. The diee
used- for :five months wore away about lt inches, and the introduction of new ones
raised tho capacity of the battery nearly two tons per day. Much trouble was experiencell in keeping the dies in their places in the bottom of the mortar. Finally, 150
pounds of melted lead was poured in, filling the mortar-bed about one inch. This is
found to work well. I think that for dry-crushing a single die, filling the whole bed,
would be better yet. ·when it wears on one side it can be turned, and so used till it is
worn out. This is a German plan, and used successfully in some dry-crushing mills
managed by Germans in this country.
The foundation of a battery is the most important part of its construction, and it is
the feature most neglected in this country. Pew mill-owners like to put so much
money "out of sight;" the work of preparing foundations is parsimoniously, ignorantly,
or carelessly managed ; and the result is that the batteries cannot be run at high speed,
and even at low speed they are continually settling, or getting out of line. The great
efficiency and stability of the Mettacom mill is due to its carefully-prepared foundation. The mortar-blocks are set on end, upon solid bed-r.-.ck. They are nine feet
deep. Before placing them the rock was thoroughly smoothed and leveled, and the
bottom of each block was planed true. The upper ends of the blocks being (us is the
case with all large timbers) sun-cracked, melted sulphur was poured into the cracks.
The mortars are set on the blocks and screwed down tight. If screwed (as is frequently the case) directly to the blocks, they will in a few months get loose, and rock
and sand will work between, putting the machinery out of plumb and endangering
the mortar. To prevent this, two thicknesses of blanket soaked in tar were put between the mortars and the blocks. An arrangement was made by which the settling
of the mortars could be measured. It is found that after more than a year of steady
running they have sunk uniformly less than one-fourth inch-doubtless due to the
compression of the blankets. The freedom from jar in the mill, while the batteries
were running at tremendous speed, impressed me as decisive proof of the utility of the
arrangements described. There is, however, some vibration in the cam-shaft, which
should h::t\·e been five inches instead of four in diameter. ~Ir. Howell recommends
also heavier bearings. The latter are now eight inches, and should bo ten. No Bahbitt metal is used in the upper box; it cannot be kept in, and smooth iron is therefore
preferred. The battery, running at 98 to 100 per minute, requires about twenty-two
horse-power, wbich is perhaps a little more than ha1f the power employed i1 the mill,
and crushes easily seven tons in twelve hours. This being :.:1.bout the usua. 1luty for
twenty-four hours, the rest of the mill, especially the reverberatories for roas 1g, calculated on that basis, cannot come up to the capacHy of the battery; and tL ~ great
defect in the ori~iual plans has never yet been remedied. I have frequcutly found
mills in which tne capacity of the roasting or amalgamating appamtus is quite uu-
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suited to that of the batteries. In such cases the extra machinery is practically good
for nothing, siuce the capacity of a mill is determined by its least adequate part. The
Mettacom batteries must either run but twelve hours daily, or they must run for a
longer period at full capacity, and then stand still until the surplus of the pulp haas
been roasted.
.AUSTRALIAN MACHINERY AND STAMPS.

Next to California and Nevada, Australia is the country in which the
greatest number of stamp mills have been erected, and where experience
more nearly equals our own. It is thus important to glance at the
extent and character of Australian mechanical appliances, and, as far as
possible, to compare them with similar machines in this country.
The mineral statistics of Victoria for 1868 give some very interesting
particulars concerning the weight and cost of stamp-heads and shanks
and lifters, the quantities of quartz crushed per diem, the number of
holes per square inch in the gratings, the quantity of water used and
the quantity of quicksilver used and lost. They have reference only to
the principal gold mines tn the several districts; but they will not on
that account be less useful.
In the Ballarat mining district the stamp-heads and shanks or lifters
vary in weight from 4 hundred weight to 8 hundred weight 2 quarters, and the cost is from £3 17s. 6d. to £15 lOs. The height the stamphead falls ranges from 7 to 10 inches. The number of strokes made by
stamp beaus per minute is from 50 to 85. The quantity of quartz
crushed per head per diem of 24 hours varies from 1 ton to 4 tons. The
number of holes per square inch in the gratings used is from 40 to 200.(The latter number is made use of by the Victoria company at Clunes ;
the grating is fixed at the back of the stamper-box.). The horse-power
required to work each stamp is from 1 to 2. The quantity of water used
per stamp-head in crushing varies fi'om 950 gallons to 8,640 gallons per
diem of 24 hours. The quantity of mercury used in the ripples per
stamper is from 5 to 75 pounds. 'rhe quantity of mercury lost per
stamp-head per week varies from 1 ounce to 8 ounces.
In the Beeehworth mining district the stamp-heads and shanks or
lifters vary in weight from 4 hundred weight 1 quarter 17 pounds to 7
hnndred weight 3 quarters, and the cost from £5 3s. 6d. to £13 per head.
The height the sta,mp-heads fall varies from 5 inches to 14 inche~.
The number of strokes made by the stamp-heads per minute is from 40
to 90. The quantity crusheu per head per diem of 14 hours ranges from
lG hu.udred weight to 4 tons. The number of holes per square inch iu
the gratings used is from 60 to 140. The horse-power required to work
each stamp-head is from 0. 75 to 1.50. The quantity of water used per
stamp-head in crushing varies from 720 gallons to 11,520 gallons per
diem of 24 hours. The quantity of mercury used in the ripples per
stamper is from 5 to 70 pounds. The quantity of mercury lost per
stamp-head per week varies from ~ ounce to 8 ounces.
In the Sandhurst mining district the stamp-heads and shanks or lifters
vary in weight from 5hundred weight to 8 hundred weight, and the cost
fi'om £4 5s. to £8 lls. The height the stamp-heads fall varies from 6
to 18 inches. The number of strokes made by stamp-heacls per minute
is from 23 to 75. The quantity of quartz crushed per head per J.iem of
24 hours ranges from 18 hundred weight to 3 tons 3 quarters. The
number of holes per square inch in the gratings used is from 64 to 140.
The horse-power requirell to work each stamp-head is from 0.66 to 2.
The quantity of water used per stamp-hea<l in crushing varies from 4,000
gn1lons to 8,640 gallons per diem of 24 hours. The quantity of mercury
used in the ripples per stamper is from 10 to 40 pounds. The quantity
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of mercury lost per stamp-head per week varies from -2- ounce to 51
ounces.
In the Maryborongh mining district the stamp-heads and shanks or
lifters vary in weight from 4 hundred weight 2 quarters· to 8 hundred
weight, and the cost from £4 18s. 6d. to £8 14s. 6d. The height the
8tamp-heads fall varies from 6 to 22 inches. The number of strokes
made by stamp-heads per minute is from 50 to 75. ~rhe quantity of
quartz crushed per head per diem of 24 hours ranges from 1 ton to 3
tons. The number of holes per square inch in the gratings used is from
70 to 144. The horse-power required to work each stamp-head is
from 0.50 to 2.50. The quantity of water used per stamp-head in crushing varies from 900 to 8,640 gallons per diem of 24 hours. The quantity
of mercury used in the ripples per stamper is from 3 to 30 pounds. The
quantity of mercury lost per stamp-head per week varies from 1i ounces
to 8 ounces.
In the Castlemaine mining district the stamp-beaus and shanks or
lifters vary in weight from 4 hundred weight 2 quarters to 8 hundred
weight, and the cost from £4 2s. Gd. to £21 11s. 6d. The height the
stamp-heads fall varies from 6 to 15 inches. The number of strokes
made by stamp-heads per minute is from 35 to 75. The quantity of
quartz crushed per head per diem of 24 hours ranges from 1 ton to 3
tons 5 hundred weight. The numb~r of holes per square inch in the
gratings used is from 40 to 144. The horse-power required to work
each stamp-head is from 0.50 to 2. The quantity of water used per
stamp-head in crushing varies from 4,800 to 12,960 gallons per diem of
24: hours. The quantity of mercury used in the ripples per stamp is
from 6 to 40 pound.s. The quantity of mercury lost per stamp-head per
week varies from ! ounce to 24 ounces.
In the Ararat mining district the stamp-heads and shanks or lifters
vary in weight from 5 hundred to 6 hundred weigllt 3 quarters, and the
cost from £7 to £8 8s. The height the stamp-heads fall varies from
72- to 10 inches. The number of strokes made by stamp-heads per
minute is from 60 to 72. The quantity of quartz crushed per head per
diem of 24 hours ranges from 1 ton 5 hundred weight to 1 ton 10 hundred weight. The number of holes per square inch in the gratings used
is from 90 to 120. The horse-power required to work each stamp-head is
0.75. The quantity of 'vater used per stamp-head in crushing varies
from 4,320 gallons to 12,960 gallons per diem of 24 hours. The quantity of
mercury used in the ripples per stamp is from 6 to 47 pounds. The
quantitJ of mercury lost per stamp-head per week varies from -2- ounce
to 7 ounces.
In the Gipp's Land mining district the stamp-heads and shanks or
lifters vary in weight from 6 hundred weight to 7 hundred weight 2
quarters, and the cost from £5 5s. to £40. The height of the stampheads fall varies from 7 to 10 inches. The number of strokes made by
:-;tamp beads per minute is from 60 to 80. The quantity of quartz
crushed per head per diem of 24 hours ranges from 1 ton 10 hundred
weight to 2 tons 1 hundred weight. The number of holes per square
inch in the gratings used. is from 70 to 250. The horse-power required
to work ~ach stamp-head is from 0.75 to 1.50. The quantity of water
used per stamp-head in crushing varies from 1,600 gallons to 25,000
gallons* per diem of 24 hours. The quantity of mercury used in the
ripples per stamp is from 10 to 37 pounds. The quantity of mercury
lost per stamp-head per week varies from 5 ounce to 32 ounces.
7

•* This is excessive.
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It will be interesting, also, for comparison with our own statistics, to
note the present number of machines in use in Victoria, Australia, for
different mining purposes. The following statement shows, approximately, the number of miners employed, the machinery in use, and its
value in the several gold :fields in the colony, &c., compiled from the
mining surveyor's and register's reports for the quarter ending September, 1869.
The number of miners (including 16,393 Uhinese) engaged in alluvial
and quartz mining was 68,684.
llfachinery for alluvial mining.-Steam engines used in pumping and
winding, 422; horse-puddling machines, 1,797; whims, 292; whip:::; m·
pulleys, 310; sluices, toms, and sluice-boxes, 18,740 ; hydraulic hose, 13 ;
pumps, 992; water-wheels, 303; quicksilver and compound cra,dles,
28~ stamp-heads crushing cement, 652; boring machines, 21.
1n quartz mining.-Steam engines used in winding, pumping, and
crushing, 656, with au aggregate of 12,308 horse-power; crushing machines, driven by other power than steam, 67; stamp-heads crushing
quartz or other vein stuff, 6,200; winding, wasbin,g, pumping, or other
machines, moved by water-power, 6; whims, 544; whips or pulleys, 440.
Approximate value of mining plant, £2,219,658. Number of square
miles of auriferous ground actually worked upou, 8!.)2~. Number of distinct quartz reefs actually proved to be auriferous, 2,808.
Weight arul cost of stamps, the quantity of qum·tz crzt,Shed per stamp, t)·c., at some of t/if·
principal gold rnines in Australia. Compiled from the "Mineral Statistics of Victoria "
j'o-r lt367.

I

Weight of

Cost of stamps.

Pounds.
Ballarat .. ........... --- .. - ... - . - 400 to 850
Beechworth .. ___ ............... . 442 to 775
S!lndburst ..................... -- 500 to 800
450 to 800
~~~I~~~~~g~_ ~:: ~::: ~ ~:::::::::: 450 to 800
Ararat- .... . .... -- .. ...... -----. 500 to 675
GippsLand------··-----·····--· GOO to 750

£ s. d.
£ s.
3 17 6 to 15 10
5 3 6 to 13 00
4 5 8 to 811
4 18 6 to 814
4 2 6 to 21 11
7 00 0 to 8 0
5 5 0 to 40 00

Name of district.

stamps.

Fineness
of g:rates. IIorse-power
c:xpeudecl
(Holes per per
stamp.
sq'rc inch.)

N arne of district.

Fall.

d.
0
0
0
6
6
0
0

Quantity
Blows per crushed p<'I'
minute. stamp in 24
hOUl'S.

Inche.;.
7 to 10
5 to 14
6 to 18
G to 22
G to 15
7t to 10
7 to 10

50
40
25
50
35
GO
GO

to
to
to
to
to
to
to

85
90
75
75
75
72
80

Tons.
to 4. 0
to 4. 0
to 3-r
to 3. 0
to 3t
to L S1l
to 2. o:;

1.0
0. 8
0. 9
1. 0
1.0
1. :l5
1. 50

Gallons of water Quantity I Loss of
of mercury mercurr
per !>tamp.
per st.:trup. p'r stamp.
1

~--

Ballarat . __ .............. __ .. ___ . 40 to 200
Beech worth .. _................ .. 60 to 140
SandhUl':st ....... __ ........ ____ _ 64 to 140
70 to 144
~~~r:~~~~~~~-: :~::::::::
40 to 144
Ararat .......... ___ .. . ---- ..... . DO to 1:20
Gipps Land __ ... ___ .... _.. _... _. 70 to 230

:::

:::::

1. 00
0. 75
0. G6
0. 50
0. 50
0. 75
0. 75

to 2. 00
t{) I. 50
to 2. 00
to 2. 50
to 2. 00

to 1. 50

950
720
4, 000
!JOO
4, 800
4, 3:20
1, GOO

to
to
to
to
to
to
to

8, 640
11 520
8, 640
8, 640
12, 960
12, 960
25, 000*

I

Ponnd~. l· Ounces.
5 to 75
1 to 8
5 to 70
t to 8
10 to 40
t to 5~
:J to 30
11 to 8
6 to 40
t to ~-1
6 to 47 1 f. to 7
10 to 37 1-5 to J':l

*This excessive.

STAMP-BATTERIES OF PORT PHILLIP.

For the purpose of comparing our methods in California with those in
Australia, the following notice of the Port Phillip Company's mines aml
mill, at Olunes, Australia, is added to the foregoing descriptions. Thi~
company mines upon vve veins, with au aggregate drivage of 23,[)!)0
-eet, equal to 4f miles. The depth of the main shaft is 46± feet; lengtb
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of tram ways 011 the surface for the conveyance of quartz a11d refuse,
2,500 feet, single-track; engine for hoisting and pumping at the two
shafts, about 85 horse-power. The costs of mini11g and raising the
quartz average about 13s. per ton. The larg:e masses of quartz are passed
through roek breakers, of which there are two. The number of stamps
at work is 80; of these 56 weigh about GOO pounds each, including the
lifter. They gi\e about 75 blows per minute, require about 1 horsepower per stamp, and crush an average of about 2 tons 4 hundred weight
per head per 24 hours. The remaining 24 stamps weigh about 800
pounds each, including the lifter, give 75 blows per minute, require in
the aggregate about 30 horse-power, and crush about 4 tons per head
per diem. These stamps have the larger portion of the small quartz
delivered to them. The quantity of water required to work the stamps
efficiently is about eight gallons per head per minute, being 921,600 gallons per diem.
The construction of the batteries and the method of saving the gold
in troughs is shown in the accompanying illustration, giving a section
through the battery. .
b is the lower end of the selfJ>
feeding hopper, with a spring,
·1 §
c, below it. Just below this
I~ is the water-trough d. The
1\
w~
stamp-lifter or stem is made
largest at the lower end, so as
to be wedged into the headj
by a key at the side, in this
respect being very different
from the method of attachment in California. The head
is cast also in one piece, without a shoe, and is renewed wben
too much worn. The die g is
placed loosel,y in the bottom
box or bed h. The delivery
is through grates upon both
sides of the battery, at e, e.
A perforated plate, j, serves
to retain any coarse particles
thrown out, and the stamped
material, passing through this
-~~~::::::L~~~::;;;;:;~w~~D:.lJ!.lllLPlate, falls into the mercury
Section of the Battery of the Phillip Company, Clunes. boxes k, k, k, and thence upon
a long line of blanket ~trakes, the extreme upper end of which only
is shown i11 the cut. These strakes are each several inches broad,
and there are nine in succession, one below another, with a mercury-box
at the lower end, through which the material passes before entering the
waste-trough. This mercury-box serves to catch any fine particles of
gold that ma,y have passed the blankets and any stray globules of quick~ilver from the upper boxes.*
"The amalgam which slowly accumulates in these boxes luls been found to be in a
crystalline condition, and, according to Mr. George F. Ulrich, the mineralogist, contains
only a small percentage of quicksilver, with a relatively fixed percentage of gold, and
forms true crystals, which, under the action of nitric acitl, do not become loose and
t-:~pongy, but take the appearance and lnstre of solid gold crystals. They are usually in
modified and distorted octahedra, and are sometimes prismatic .

.
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STAMP-MILI:S IN BRAZIL.

The stamp-mills, carrying in the aggregate 135 stamps, in use at the
Morro Velho mines in Brazil are constructed upon the Cornish pattern,
except that each lifter has four iron guides to keep it in position. Wilen
new, one of these stamp-heads weighs 230 pounds, and when worn-out
only 59 pounds. The average weight may be considered to be 150
pounds, and the duration about four months. The total weight of the
stamp, with lifter, shank, &c., is about 640 pounds. The battery-box is
made of wood and lined with sheet-iron. The distance between the heads
and the sides of tile coffer is about three inches. The batteries are
self-feeding. The grates are nineteen inches long and nine inches wirle,
and are made of sheet-copper, pierced with conical holes one-twelfth of
an inch in diameter outside and tapering to one-forty-eighth of an inch
on the inside. These copper plates are found to be, on the whole, more
durable than iron. Further particulars of practical value may be obtained fi'om the following tabular statement, given by Mr. J. Arthur
Phillips, from the manuscript notes of Mr. F. Dietzsch, the superintendent of the reduction works:
Number and dimensions of stamp mills at the Mo1·ro Velho Mines, Brazil.
DDffiNSION OF STAMP
COFFEUS.
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Lyon ................
Cotes worth ..........
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78
67
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't:l<l"l
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0

E-1

<S)

~Po
0

.. Po
d

0

E-1

il-;

1.22
1. 41
1. 21
1. 44
1. 83
1.48

2, 733
3, 151l
2, 710
3, 225
4,100
3, 315

- -- - -- -- - -- -Ft. In. Ft. In. Ft. In. Ft. In. Ft. In.
2
2
2
2
2
2

2
2
3
ll

2
2

1

1
1
1
1
1

3
1
3
6
3
3

2
0
1 6
2
0
2
0
1 10
1 10

40
31
19
42
51
42

6
0
2
6
0
0

3 3
3 0
4 4
6 0
5 0
6 0

36.73
10.92
10. fl4
34.56
66.10
35.54

The product of stamping issuing from the grates in front is diluted
with clean water as it runs, and is conducted over iuclined tables or
strakes about eighteen inches wide and from twenty-seven to thirty-five
feet in length, with a fall of one inch per foot. Bullocks' hides, tanne(l
with the hair on, are spread over the first sixteen feet of these strakes,
and baize cloths are placed below~ followed again by another series of
overlapping skins. These skins and strips of baize are washed at r<>gular intervals in separate tanks. The deposit on the first three skin::; is
known as head-sand, and amounts to 0.42 of a cubic foot per ton of ore
stamped. This sand goes to the amalgamating house. The "middle
sand," from skins Nos. 4 and 5~ contains some six ounces of gold per ton,
and is furtlJer enriched by being washed over another Hystem of strakes.
The products below the fifth skin are known as" tait-sand," and arf' subjected to further concentration. "l\Ir. Dietzseh remarks that strJ.king
may, on the whole, lle considered a cheap, simple, and economical process, by which G7 per cent. of tile gold originally present in the ore is
obtained in a higlJly concentrated state, while the 33 per cent. which
escapes is in two distinct forms-first, light free gold; second, gold
inclosed in the coarser particles of pyrites."
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The dimensions and products of the strakes are given in the annexed
table:
Dimensions and p1·oducts of strake.s at the Morro Velho Mines, Brazil.
1'::1
0

Names of stamp mills.

---------!-- -----------------------Lyon . . . . . . . . . . . . • . . . . . . . .
Cotesworth .. .. .. .. .. .. . ..
Susannah . . . . . . . . . . . . . . . . .
Herring .. . .. .. .. .. .. .. . ..
Powles __ .................

Addison __ . .. .. .. .. .. .. . ..
TotaL .............

30
12
9
24
36
24

36
13
8
29
42
30

Ft. In. Ft. In.
31 10
1 6
30 6
1 4~
27 0
1 6
35 0
1 6
33 7
1 3~
31 10
1 5

Sq. ft.

1, 719
545
324
1, 232
1, 821
1, 352

46. 83
32. 21
29. 61
35. 64
27. 55
38. 04

36. 73
16. 92
10. 94
34. 56
66. 10
35, 54

288
104
48
228
336
240

I

210 20. 00
65 1 5. 50
48
2. 75
174 18. 00
252 . 28. 4
170 I 17. 00

135 ~ - - ~~6,993 - - Wo~ 1,244 9i9j 9L 72
THE GERl\iAN STAMP BATTERIES.

In Germany the round stem revolving stamp has not been introduced.
Square stems of timber with square heads are the most common, and the
cams are usually short projections from a large cylindrical wooden shaft,
lifting the stamp by catching under a projecting tongue. The stamp
stems are also made of rectangular iron rods, either single or bolted together, and secured to the square shank of the stamp-head and shoe (all
in one piece) by means of bolts. The head is about six inches square
and nine inches high, ranging with the weight desired for the stamp.
The mortar-box or coffer is made of planks lined with sheet-iron,* and
the bed usually consists of stamped quartz pounded in by the stamps or
solid stone, or, better, of heavy cast-iron dies or anvils as long as the bottom of the mortar. These dies are simply rectangular masses with plane
surfaces, and the upper die is four inches thick. As a very firm and
even foundation for it is necessary, it is found best to place it on another
mass of similar form but heavier, from six inches to twelve inches high.
In the cross-sections of batteries given beyond, these iron dies are seen
at g and g. The lower of the two masses rests directly upon the ends
of blocks of wood or upon heavy timber, which is supported upon crosssills still lower, and these in turn upon masonry. When it is intended
that the battery shall stand independently of the frame of the building,
the foundations are carried to a greater depth. The upper iron block or
die of course is subjected to rapid wearing, and it is generally allowed to
wear oft' for one and a half inch before it is turned over. When it bas
been worn out to tllis extent on both sides it is reduced to a plate only
an inch thick, and is then broken up. These dies do not fit tightly between the sides of the mortar; a little space is left, whicll is filled by
wedges, and when these are removed the die can be easily turned. For
convenience of handling tlley are made with short projections at the ends.
Ir(ln is beginning to be used to some extent for battery frames and
mortars, and Hittinger gives figures of end-posts, intended to receive
wood,'n sides, being cast with vertical grooves for the purpose. Into
these grooves the planks desig11ed to form the mortar boxes can be fitted
and then secured by drawing up the posts by bolts. The posts rise high
* The reader, inclined to wonder that batteries so ingenious and well-constructed in
some other respects, still retain the wooden mortar, should remember that they a1·e not
built for crushing gold ore, and hence perfectly tight mortars are not required.

THE MECHANICAL APPLIANCES OF MINING.

681

enough to receive cross-pieces above, and at the base are expanded into
three horizon tal branches or feet so as to form a :firm base by which the
whole is bolted down to a massive foundation of masonry. It does not
appear that the California system of anchoring the battery frame to
masonry or heavy cross-sills is in use abroad. On the other band, the
timber frames of stamp batteries are frequently united with the framework of the building in which they are placed.
In the Revue de !'Exposition 4, page 154, mention is made of stamps
constructed entirely of metal at Silberau near Ems, and shown by a
working model at Kalk. A figure is also given which represents the
stem as round and very light, with a screw-thread c.ut at the top, upon
which the iron tappet is screwed like a nut. This method of attaching
the tappets was formerly used in California, but it has been abandoned
since the introduction of the" gib-tappet" already described.
OVERFLOW BATTERIES.

The overflow or float battery is the simplest form, and is made with
numerous modifications intended to insure the best working results.
The overflow may be along the whole front of the mortar-box, or at the
ends alone, or at the front and ends; but in practice it is generally confined to the front and to two forms of the float battery: 1. That with
the unobstructed overflow, the stamped stuff with the water being carried over the edge of the front wall of the mortar; 2. The partition overflow battery, or Schuberstttz, in which the overflow is obstructed by a partition descending below the surface of the water in the battery, leaving
only a narrow slit or space through which the water and materials can
flow out.
Batteries of the :first form are made with the overflow from 8 to 15 or
18 inches above the bed, according to the :fineness of the stuff required,
being from 15 inches to 18 inches when particles of one millimetre in diameter are to be produced. · For coarser materials, the hejght may be
diminished to 8 inches, and·with this height particles :five millimetres in
diameter will be delivered. The amount of water required for eaeh
stamp varies from four-tenths to eight-tenths of a cubic foot per minute.
The swash in an open overflow battery will always carry over more or
less of the coarse uncrushed fragments, particularly when the height of
the discharge is not great, and it is to obviate this difficulty that the
partition float battery has been devised.
In this form of battery the discharge takes place
through a long and narrow slit, opening in the mortar at
a height of four or five inches above the die, and extend- ~,=:i=.fsilH'ci}J
ing outward and upward to the height which would be
required for the discharge edge of an ·open battery. In
the annexed figure, which is a section of the fl.·ont part
of a mortar made of wood, this opeui'Jg may be seen,
extending from just above the surfacl: of the broken ore
upon g upward to the top of the trough. The wall or
partition between this narrow space and the iuterio1.· of
the mortar-box is so :fitted in that it can be taken out
in order to clean the mortar or remove any obstruction
that may have lodged in the opening. If the slit is
placed too low in the mortar it is liable to be choked.
It should not be less than three incbcs above the die.
It is also important not to have the opening too large,
as the velocity of the upward flow of water would then
be diminished, and would not be sufficient to carrJT out '------ ____
.J
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the pulp without the use of a much greater quantity of water than is desirable. It is evident that the quantity and :fineness of the stuff delivered by this outward flow of water may be regulated by the supply admitted to the battery. The consumption of water for sucli stamp, with a
three-quarter inch slit, varies from two to three-tenths of a cubic foot per
minute.
GER~IAN

SCREEN BATTERIES.

In the German screen batteries, the screens are
placed in the front, generally at a height of six incLe:.;
above the die, and rarely at three inches when the
quantity of water is great.
The :figure is a section of the front of such a battery,
showing a method of holding the screen S in place by
means of a frame. A.n opening of the length and
breadth of the screen, is cut out of the planking of
the front of the mortar-box, and a rectangular iron
frame is bolted or screwed on to the inside of the box
and projects so as to form a shoulder three-quarters of
an inch wide all around the opening. The screen being placed in the opening :fits against this projection,
and is then held tightly by another frame or follower
which is movable and swings from hinges above, and
is provided on its lower edge with a projecting ear
that :fits over a staple through which a wedge is driven
to hold the frame securely in its place. With this
...._______ construction it is practicable to plaee the trough
for supplying water in
the front instead of at
the back as is usual. In
this :figure the two an.
viis or blocks of cast-iron
are seen at g and g'.
The impurities of water flowing through
the battery, especiall.r floating objects such
as sticks, grass, and the like, tend to gradually close up the meshes or holes of the
screens, and thus, by preventing· the free
exit of the crushed stuff, to diminisll the
product. In order to prevent this, the
form known as the Stausatz, or stay-battery, has been devised by Rittinger. It
consists essentially in backing water up P:::...~=t~2P~~ tru~TNR11,___ _
against the front of the screen, l!lo that ~~~~~~
botll faces are k8i)t washed, and the impurities dislodged by the swash, and not
held fast in the holes by the constant pressure of the outward current. This is accomplished by putting on an outer waterbox or a plate in front, thus holding the
water against the face of the grate. The
discharge is at the bottom, through one
hole or escape-pipe, made conical in its
Rittinger's Stamp Battery.
form, so that by slipping on caps of different sizes the aperture may be
varit d at will, in order to increase or diminish the flow.
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The construction of this battery may be understood from the engrav-ing, which is a section through the center of the battery, showing the
stamps; the bed, with the two iron dies; the water-box in front; the
escape-pipe; and in the rear of the battery the chute for automatic
feeding, which is a common attachment to the German batteries, and
usually delivers the ore to the central stamp.
Rittinger* has compared the fineness of the product of the two kinds
of battery, the Stausatz and the Schubersatz, each furnished with
screens punched with holes one millimetre in diameter, and finds that
the Stausatz or stay-battery gives much less slime than the partition
float-battery. The following are the figures which he gives in support
of his statement :
Size of particles.

Stausatz, per cent.

Schubersatz, per cent.

mil.

0.00071
0.00051
0.00035
0.00025

12
31
10

2

28

47

10
60

100

100

CHAPTER LXXX.
PANS FOR GRINDING AND AMALGAMATING .

.Every period of excitement and enthusiasm in mining brings with it
a great demand for machinery, and stimulates the production of numerous contrivances for extracting the precious metals. At such times it
is not unusual that men who have had little or no experience in mining,
design and manufacture for sale machines for crushing, grinding, and
concentrating, and other men of even less experience buy the machines
and pay transportation upon them to the real or fancied mine. Such
machines, although they may be well constructed and perhaps adapted
to some special condition of things when made, are rarely found to answer the intended purpose in practice, and are soon thrown out of the
mill, and ranged along the outer wall as relics. These are the machines
of which it has been most aptly said, "They are more advertised than
used."
But each futile effort has accomplished one useful result. It bas instructed by experience, and in more than one case has led gradually to
the perfection of machines, and apparatus especially adapted to the
peculiar necessities of our mining regions.
THE GREAT NUMBER AND V .A.RIETY OF PANS.

The same necessities which led the metallurgists of the Pacific
coast to adopt iron mortar batteries led them also to the construction of
iron pans for grinding and amalgamating. The old methods of grinding
in arrastras or by Chilian mills were cumbrous and slow, difficult to
clean up rapidly, and wasteful of quicksilver and amalgam. The manufacture of paus also received a great impulse from the fact that the ore
of the Comstock lode was peculiarly well adapted to working in such
* Lehrbuch der Aufbereitungskunde, 1867, p. 75.
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vessels. Its chemical composition is snch that the iron. of the pans
assists its decomposition. It not only contains free gold and silver, but
a large part of the undecomposed compounds of silver consists of the
sulphide, which, under proper treatment, is readily decomposed in the
pan, the particles of iron worn off in the grinding facilitating the process. The ease with which this ore could be reduced in pans, naturally
Jed the mill-men and miners to believe that the same apparatus and
processes would work equally well upon other ores-an error which experience soon rectified.
The demand for pans for Washoe and for new mills in the new districts caused them to be made in great numbers and·in a great variety
of forms, each inventor urging some peculiar excellence attaching to
his mode of construction. Some were made for grinding ; some for
grinding and separating; others were intended simply for amalgamating. This diversity was still further increased by the modifications in
the form of each made from time to time by the inventors, so that when
we look back for a few years we find a long list of the different forms of
pans and amalgamators which have been made for the use of miners
and metallurgists, and all of which have been more or less used for the
purposes intended. Among these may be cited Knox's, Wheeler's, Varney's, and Hepburn's pans; Wheeler and Randall's tractory conoidal,
or excelsior grinder and amalgamator; Wheeler's amalgamator; Excel·sior continuous grinder and amalgamator ; Belden's pan ; Belden's separator ; Wheeler and Randall's conoidal separator ; Bartola pan ; Gaston's pan; Baux and Guiod's grinder and amalgamator; Moore's grinder;
Hinkle and Capp's centrifugal ore-grinder ; Farrand's amalgamator and
separator ; Coleman's little giant amalgamator. To these may be added
some of the principal pans now in use, as well as some of those mentioned. These pans, which will be described last, are Patton's, Wheeler's, with wooden rim, Booth & Company's, Stevenson's and Horn's.
The attempt will not be made to describe all of these pans and amalgamators; they are all similar in their action. The grinding in all is
effected between two opposing plates of iron, and the chief differences
between them consist in the modification of the form of these plates
and the extent of their surface. They all combine the qualities of a
mill with the capacity to hold a certain amount of ore-pulp, for it is
not simply grinding that is required; the operation of amalgamation
and chemical reduction of the ores is connected with it. Inasmuch as
the constant grinding would soon cut through the thin bottoms of the
pans if unprotected, and destroy the muliers, false bottoms or dies are
cast for the pans, and face-plates (shoes) of hard white iron for the
muliers. These are so made as to be easily taken out, and are renewed
when worn out.
In general, the pans are not intended to receive and grind coarse materials, though in some of them ore as large as kernels of corn, or even
larger, can be ground to a fine powder without much injury to the pan.
In practice it is the battery-pulp and sand which are fed, and this is
generally done in charges, (or "batches,") the weight of which depends
upon the capacity of the pan. They are first ground, and then, with
the addition of quicksilver, and at a lower rate of speed, the amalgamation is effected. The charge is then drawn off into a larger pan, .fitted
with stirrers, called the separator. In this the pulp is much diluted
with water, and the quicksilver and amalgam fall to the bottom and are
collected. The principal pans and amalgamators may be grouped in
two chief divisions: 1. Those with flat bottoms. 2. Those with curved
or conoidal bottoms.
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KNOX'S PAN.

One of the oldest and simplest forms of the iron grinding and amalgamating pans is that invented and introduced by Mr. Israel W. Knox,
of.California, soon after the opening of the mines upon the Comstock
lode, and since then extensively used in the reduction mills of the Pacific coast.
This pan is usually made about four feet in diameter for working gold
ores, and fourteen inches deep. The pan used for working silver ores
is five feet in diameter. The construction may be seen by reference to
the figure. The bottom is flat, but rises in the centre in the form of a
truncated cone, as high
as the rim of the pan.
This cone is hollow, and
givesroomforthe bearings of a vertical shaft,
geared by bevel spurwheels to a horizontal
shaft under the pan, and
intended to give motion
to the muliers. These
muliers are four in number, thin and flat, and
are bolted to an annular
collar or centre-piece,
surrounding the bottom ·
of the cone, and upon
which two upright bars
or standards are cast, ~~~~-~?=-
which lockintotbeends
of the yoke on the top
of the vertical shaft.
0 0 is a board frame,
Knox's Improved Amalgamator and Separator.
fitting the inside of the pan, and reaching downward to within half an
inch of the muliers. B B are amalgamated copper plates, fastened to
the board frame for the purpose of catching the lighter particles of gold
as they float through the pulp when stirred by the rotation of the mulIers. The discharge of this pan is central, through an opening in the cone
near the top, D, and controlled by a gate, at the pleasure of the operator.
The pulp and waste discharged are received in a sluice, E, below.
The bottom of this pan was at fir..st made single; but it was subsequently improved by Mr. Palmer by making it double, thus giving a
space or chamber in to which steam may be introduced for the purpose
of beating the charge, when it is required to promote the decomposition
and amalgamation of the ore. This chamber is seen in the figure. The
steam is introduced by a pipe. The steam-chamber is formed by
means of a false bottom, cast with two concentric annular projections
which fit npon the bottom of the pan.
The usual charge of the four-foot pan is 250 to 300 pounds of dry ore,
and of the five-foot pan 400 to 500 pounds. The former are most used
for amalgamating and separating, and the latter for grinding and amalgamating.
The muller, being made to revolve about twelve times in a minute,
carries the pulp and causes it to" swash" against the amalgamated plates,
thereby collecting most of the fine float gold and quicksilver. The discharge being near the surface of the liquid pulp, and where there is the
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least motion, t::tere is little chance of the loss of quicksilver or the precious metals.
lt is common to work the pans continuously, but much better results
are obtained, at least in some cases, by crushing the ore dry and fine,
and then introducing it into the pan by charges, and working until
amalgamation is complete.
The simplicity, cheapness, and convenience of this pan, the ease witll
which it can be charged and cleaned up, together with its effectivenes~,
have caused it to be largely used, even to this time, by the mill-men Oi..
the Pacific slope.
KNOX'S EUREKA. GRINDER.

Mr. Knox also makes a pan specially designed for grinding. The
central cone is made larger, so that it fills nearly one-half of the diameter of the pan, the object being to have as little difference of velocity
between the inner and outer edges of the grinding surface of the muller
~s possible. The grinding is thus confined as much as pos:::;ible to the
bottom of the annular trough between the sides of the pan and the cone
in the center. A die, or false bottom, is placed in this annular trough,
and can be renewed when worn out. Its upper surface is grooved, and
the shoes, four in number, are made pointed, and curved in such a wa;r
that, as they revolve over the grooves of the die, they cut or grind with
a shearing action, thus moving with more ease and regularity, and, as
is claimed, grinding the pulp with more rapidity.
VARNEY'S PAN.

This is also one of the most extensively used pans. The grinding
surface at the bottom is formed by four dies of bard white iron, and
there are twelve shoes riveted or bolted to the muliers. The dies have
radial grooves which facilitate the grinding. The charge is from 600 to
800 pounds of· ore. It will take coarse stu:fl' that passes screens with
four meshes to the inch. Curved plates, or guides, serve to throw the
pulp back from the circumference to the center, so as to again pass
under the muliers. The muller should make about eighty revolutions
a minute, and requires to drive it fi.·om three to five horse-power. The
shoes and dies will last from forty to sixty days, each of twenty-four
hours working.
The invention of Varney is declared in his patent to consist "in the
employment or use of a rotary and stationary muller placed within a
suitable pan or tub, provided with a cover, and arranged in such a manner that when the device is in operation the ore will pass in a current or
stream outward from the center, and between the muliers to the circumference of the same, and thence inward over the upper and rotating
muller to the center of the same, and down through said muller between
it and the stationary one, to be again thrown to the periphery of the
muliers, thereby causing all the particles of the ore to be brought in
contact with the quicksilver in the pan or tub, or with the amalgamated
plates to be attached to the muller or muliers."
"This invention also consists in the employment or use of curved or
spiral scrapers placed within the pan or tub, and arranged relatively
with the upper surface of the rotating muller in such a manner as to
insure the passage or movement of aU heavy substances in the pulp,
thereby preventing the same from lodging on the rotary muller."
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J\'I:OORE'S QUARTZ GRINDER AND .AM.A.LG.AMATOR.

This pan has a flat bottom, with an acute cone rising in the center.
The muller is made to fit both the bottom and the cone, and is proYided
with shoes opposing crushing plates on the cone, so that the stuff which
is fed hy means of an annular hopper at the top of the muller will be
subjected to crushing or coarse grinding before it reaches the broad and
horizontal grinding surface at the bottom. This pan is usuallJ_,. made
six feet in diameter and with vertical sides. The pulp entering iu this
manner at the center must traverse the whole distance to the outer margin of the solid muller· before it can ascend above it into the body of the
pan.
WHEELER AND RANDALL'S EXCELSIOR GRINDER AND AM.A.LGAJ\fA'I'OR.

The excelsior grinder and amalgamator of Wheeler & Randall is
a deep pan, with a large conoidal center rising as high as the rim and
molded so that its vertical section forms a tractory curve from the top
to the bottom. This forms the grinding surface, to which the mul1er is
fitted and revolved by locking on a vertical shaft, to which motion is
given by bevel gearing below the pan. Four sizes are made; largest,
4~ feet in diameter, weight 5,000 pounds ; medium, 4 feet in diameter,
weight 4,000 pounds; prospecting size, 2 feet in diameter, 900 pounds;
assayer's pan, 1 foot in diameter.
The advantages claimed by the inventors for this construction are:
1. That perfect uniformity of wear in the grinding surface is obtained by the use of the curved face.
2. That it reduces the ore far more rapidly and at a less expense of
power than any other pan of practical form and proportion.
3. That it possesses superior amalgamating qualities.
4. That its mechanical construction as to simplicity, weight, strength,
convenience of working, cleaning up, and cheapness, is unequaled by
any other grinder and amalgamator.
This is probably claiming too much for this form of pan. That it is
an excellent grinder is well known to the writer from observation
and personal experience. For amalgamation there are other forms of
the pan that are quite as effective. The large space occupied by the
cone and muller renders it necessary to make the pan very deep, in order to bold even moderate charges, and it is not as conveniently cleaned
as a pan of less depth.
Wheeler's amalgamator has much more space around the muller.
The cone is smaller, and the muller broader and flatter. The construction is otherwise nearly the same as in the excelsior grinder, and both
are provided with a lever, connected with a band-wheel, working on a
screw at the side, by which the height of the muller above the bottom
may be easily varied so as to regulate the rate of grinding.
Both of these pans are also made in sections, so that they can be
taken apart and transported on animals into places difficult of access.
Another modification is the continuously working pan, made substantially like: the preceding, l)ut with a cover bolted on to the rim and rising
to the top of the muller. The pulp, being fed in at one side, escapes at
the top, around the narrow neck of the muller, and flows ofl:' through a
covered chute or rectangular tube, cast upon the cover.
BELDEN'S GRINDING AND .AMALGAMATING PAN.

This is an effective and convenient form, and has the advantage of
giving plenty of space for the pulp. The grinding surfaces are confined
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to an annular curved zone, between the sides and a slim central cone.
It thus differs materially from the excelsior grinder and amalgamator,
in which much of the grinding is effected upon the sides of the cone.
Lightness, simplicity, ease of cleaning up, superior grinding and amalgamating qualities, have been aimed at in this machine.
HEPBURN AND PE'l'ERSON'S PAN.

This is a deep pan, with the bottom in the form of a section of an inverted cone; the reverse of the pans with conical centers, rising to the
height of thlj rim. In this pan the inclination is towards the center, at
an angle of about 28 degrees from the horizontal. A vertical cylinder
or tube rises from the bottom in the center, through which the shaft for
driving the muller is carried. It is fitted with four dies, which cover
the grinding surface of the uottom, and the muller is fitted with fluted
shoes, shaped to conform to the curvature of the dies. The charge for
this pan is about 1,000 pounds. In grinding, th0 pulp is thrown fi.·om
the center under the shoes, and rises highest upon the outer rim, and
then fall:s over toward the center, to be again carried under the muller.
The new Hepburn pan.-Another pan has been introduced by Mr. Hepburn, in which the grinding is not effected by the rubuing of two opposing rigid plates of iron, but by anum her of rolling disks, pressing with
their fiat sides upon the dies, and rolling by friction upon each other.
This pan has been experimented with, and noticed by, Mr. Louis Blanding, a metallurgical engineer of large theoretical and practical experience.
He says, in June, 1869:
Four months ago I became convinced of its greaJ; value, after thorough investigation,
and have almost daily since that time worked on it silver ores from Nevada, both
chloride and sulphuret ores, and gold-bearing quartz from California. The essential
O.iffcrence between it :wcl pans of the onlinar~~ style consists in this: the former acts by
a rolling motion, the disks or rollers being loose in the pan, but crushing and pulverizing strongly against the dies by centrifugal force; the latter by a grinding friction of
rigid. iron surfaces in contact under great weight. This difference of action explains
the difference in power required to operate the respective pans; the Hepburn, other
things being equal, consuming not more than 40 per cent. of the power ordinarily required, as shown by tests in the Rock Point mill on the Carson River, and other mills.
The disks or rollers, rotating on their own axes upon the dies of the muller plate, also
serve to reduce the ore at these lines of contact by a cutting and wearing ac.tion, the
crushing and wearing operation of the revolving circumference of every two of the
rollers on each other effectively aiding the reducing action. These rollers have a peculiar action; they operate to crush the coarse ore on the side dies, and pulverize on the
muller dies as well as by the action of their rotating sides on each other. 'The next
point worthy of notice is the fact that this pan will take ore through a screen of half
an inch mesh, and reduce it as rapidly and finely as the ordinary pan reduces the sands
taken from the fifty-screen of a battery. The rollers, being free and not rigidly fixed,
adjust themselves to the size of the material fed to the pan. This avoids the necessity
of a battery, (clry or wet,) as the ore will be prepared for the pan by a breaker, or a
pair of Cornish rollers, which can be furnished at considerable less cost, and for the
work accomplished requires much less power. All drying of the ores and the consequent expense and loss of time are also saved by this mode of work. A third point of
particular interest is the fact that amalgamation can be effected by proper management
in the bottom of the pan, separate and distinct from the pulverization at the same time
proceeding in the upper or working part of the pan, in which point it is essentially
different from the pan of ordinary form, and whereby the loss of quicksilver, by excessive grinding and consequent flouring, is greatly prevented. The result of practical
work, both in silver and gold ores, shows the loss of quicksilver to be not more than
one-third to one-half that usually experienced on charges of ore of equal quantity
treated equal lengths of time. There are other minor differences that an inspection of
the small 50-pound pan, now working, and of the large 4,000-pound pans, now being constructed at the Vulcan Foundry, in this city, will at once suggest. It was at first
difficult to perceive the cause of such rapid action on such coarse and hard stuff in a
pan running so easily and lightly; but the solution was reaclily found by a calculation
of the surfaces brought into action in a giYen time, and which it would be out of place
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to state here. Theory and practice seem to concur in this matter, at least, and I can
only hope that the promise of this really original invention will be realized ju large
work.
FARRAND'S .AMALGA..t\fATOR AND SEPARATOR.

This is a machine which attracted some attention in 1864, but was
extensively used. The motion is not rotary, but reciprocating.
Tbe machine consists of a semi-cylindrical, trough-shaped vessel, the
interior of which is furnished with movable concaye dies, to be replaced
when worn out, as in ordinary pans. The muliers are convex, and attached to a substantial shaft, by which they are mmred back and forward b,y crank or eccentric motion. The muliers are held to their
places by springs of moderate strength, the pressure of which may })e
easily regulated. The oscillating motion of the muliers serves to keep
tbe pulp in a constant state of agitation, thoroughly mixing it, and
passing it under the muliers without resort to any of the various expedients employed in pans where a circular motion is maintained. In
working this amalgamator no quicksilver is placed in the pulp until
the trituration is completed. That done, the muliers are raised, so as
to completely break contact with the dies, the quicksilver sprinkled
into the mass, and the machine set in motion again, the muliers simply
acting as stirrers.
neve~

PANS NOW MOST IN USE.

The experience with the great variety of pans that have been made
has led at last to the adoption of the more simple forms, in which the
grinding is effected beween horizontal fiat surfaces instead of the cur\ecl
and conical bottoms. In the pans now most in use, these :fiat grinding
surfaces form an annular :floor around the central cone, through which
the vertical shaft passes. This central cone is no longer used for grinding, and is made much smaller than formerly. Wood is now also substituted for the sides of the pan, as will be seen by the inspection of the
annexed figure of Patton's pan.
PATTON'S PAN.

It will be noted
that the wooden
sides are vertical
and that the staves
are held by a strong
iron hoop upon an
iron flange or
shoulder of the bedplate, which rises in
the inside of the pan
as high as the top
of the muller, this
being as high as
there is much friction or exposure to
the leakage of quicksilver. The bottom
is cast in one piece
and bas a chamber
below it for the ad-:::~~;;;::;
mission of steam to
heat the pulp and
H. Ex. Doc. 207--44

Patton's Pan.

690

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

promote amalgamation. The pan or tub is five feet in diameter and two
feet deep. The motion of the muller is given by bevel-gearing below.
The distance between the grinding surfaces is controlled by raising or
lowering the muller by means of a screw working in the top of the
vertical shaft.
WLeeler's pan, as now made with vertical wood sides, is shown by
tl1e next figure.
WITEELER'S PAN.

It is five feet in
diameter, but not
quite so deep as
Patton's, and the
attachment of the
staves to the bottom plate is different. There is also
a wider annular
space between the
dies and muller
and the sides.
The distance between the muller
and the dies is regulated by a screw
with a hand-wheel
upon the outside
of the pan, which,
by means of a bent
lever at the bottom, raises the
--c==)._________!_..:.:_==:;::::~.__ _ =======--- vertical shaft and
Wheeler's ran.
so lifts the muller.
Thi:::; arrangement is the same as used in the older forms of Wheeler's
a.p paratus.
:Messrs. Booth & Co. make a similar pan with slleet-iron sides. The
annular space between the dies and t.h e si<les is not so great, but the
cast bottom plate rises higher, and is thus more secure against leakage. The sheet-iron rim or side is not only light, but it has this adYant.age, that wheu left dry for a time it will not shrink and crack as
the wooden tubs must inevitably do.

cox's

PAN.

Tilis :i.s a large, heavy pan, in which the hard gravel cement of the
<leep placers is broken by revolving arms. Since the pebbles and
boul<lers of tllis material are usually barren, while the cement between
them carries the gold, it is desirable to relieve the stamp-mil1s from the
necessity of crushing the former. The pan is provided with a grating
below, through which the finer and auriferous material falls when freed
from the boul<lers, and can be conve;red to the mill, while the boulders
remain in the pan, and are removed as they accumulate, and thrown
away. It is claimed that this device effects a great saving in the cost
of cement-crushing. It was introducd in 18G8, I believe, and I haYe no
reports of actual results, though several machines are said to be in use
in Xeyada County, Oaliforuia, and else·where. It resembles the grinding
aud amalgamating pans only in name and external form.
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H. J. BOOTH & CO.'S PAN.

Booth & Co.'s Pan.

Horn's pan, as shown by the last figure of this series, is cast in one
1)iece and is slightly flaring. A depressed annular space three inches
wide is left around the dies and is traversed, as the muller rotates, by
an arm, which extend to the bottom. The muller is raised by a screw
at the top similar to that used for Patton's pan.
HORN'S PAN.

Horn's Pan.

This pan, like all the others here figured, is made with a double bottom,
thus giYing an annular steam-chest for heating the charge.

,...

SECTION V.-SEPARATION AND UUNOENTRATION.
CHAPTER LXXXI.
THE CONCENTRATION OF AURIFEROUS ALLUVIUl\f.

As generally used in mining " concentration" refers to the enrichment
by mechanical means of the ores that have been raised from veins. So
restricted, it may be said that in the mining regions of the west it is confined chiefly to the separation of gold and sulphurets from quartz. But
the grand washing operations of the placer gold miner are properly
classed with those of concentration. Witil the aid of water he sweeps
away the earth and gravel, and collects the grains of gold, which, by
reason of their gTeater weight, remain behind.
The simplest and most common implements used for concentration are
1he miner's pan and the horn -spoon. The pan, so much used in California,
not only for prospecting but in cleaning up sluices and mills, is at present stamped out of one piece of the best quality of Russia iron, and is a
far better article than was formerly in use. It resembles an ordinary
tin milk-pan in form, but its sides are more sloping and it is strengthened by a stout wire in the rim. In the gold region of the Carolinas
and Georgia, the pan formerly employed was either the ordinary iron
frying pan or a light steel pan, a little deeper, and elliptical in form.
Tile horn-spoon is a very convenient instrument for washing out samples of crushed yein stuff, or any soft material supposed to contain gold.
It has one great advantage over a met"allic surface, that it does not become enfilmed with air or grease, so as to prevent the perfect contact
of the water on its surface. It is made from the large end of the horn
of an ox, cnt obliquely, and then scraped down to a suitable thickness.
A horn that is blaek at one end makes the best spoon. Its lightness
and durability, as well as many other good qualities, make it a favorite
implement with gold prospectors.
Tile batea is another form of washing implement for prospecting and
testing. It is a shallow circular plate, made from a single piece of wood,
usually by turning in a lathe, and is about twenty inches in diameter
and two and a half inches deep at the centre, from which tho slope is
regular and unbroken to the outer edge. It is much used at the gold
mines and washings in Brazil; but in California it is not much known,
its use being confined, I believe, to one or two experts who have attained
the peculiar skilled manipulation it requires.
The cradle, the tom, anrl various rocl{ers, are forms of concentrating
apparatus familiar to most miners, which need not be here described.
SLUICING.

Sluicing is the simpl~st form of concentration upon a large scale. It
is simply the employment of a current of water upon an inclined plane,
'vhicil sweeps onward the finer and lighter substances more rapidly
than the heavier, and thus effects a separation.
The ordinary board sluice is made of rough pine boards, in sections
twelve feet in length, so that they can be fitted one into the other and

694

MINES AND MINING WEST OF THE ROCKY MOUNTAIXS.

thus form a continuous trough, from twelve to twenty inches wiue and
from ten to twelve inches deep. In order that one section may fit into
the next, they are made a few inches wider at one end than at the other.
The usual grade or inclination is about twelve inches or from ten to
eighteen inches, according to the nature of the materials to be washed.
Cleats or riffles are placed across the bottom to arrest the flow of the
heavier particles, and thus make a favorable point for the lodgment of
the gold and quicksilver. In order to protect the bottom from the
action of the larger stones and the violence of the current, a set of
false riffles is put in. These are usually placed lengthwise of the bo.s:,
and consist of slats, nailed to cross-bars of wood, so that the whole may
be lifted out when the sluice is cleaned np or the bars need repairs.
Both bars and sluice-boards wear out rapidly during active washing
by the constant attrition of the stones; and when the boxes are no
longer fit to be used, or if for any cause they are no longer to be used,
they are dried and burned, anu the careful washing of the ashes giYes
a very remunerative return of gold, often enough to buy a new set of
sluice boxes.
Some details regarding the construction and working of the larger
sluices have already been given in the chapter upon breaking down
rock; and it is only necessary here to revert to the fact that the operations of breaking up and crushing, and of washing and concentrating
are inseparably connected in placer mining, as well as in the extraction
of gold from quartz taken out of veins. There is one form of sluicing
which, however, bas not yet been considered. It is the under-current
sluice, an improvement introduced in California, and the outgrowth of
the gigantic sluicing operations in that State.
UNDER-CURRENT SLUICES.

These are designed to separate the current in the main sluices into
two portions, permitting the great bulk of the muddy current and
coarse materials to pass on, while the heavier and lower portions are
allowed to drop through a grating on the bottom of the sluice into
shallower and broader sluice boxes, having a lower grade, and receiving
a fresh supply of clean water. The design is to distribute the materials over a greater surface than could be given in the main sluice, and
thus allow the gold to settle.
These boxes are made of various widths, from three to nine feet, and
from twelve to fourteen inches deep. The grade is usually one in twel\e.
The grating, through which the stuff is admitted, is made of hard cast
iron, with openings an inch wide and eight inches long. The stuff flowing in the under-currents is sometimes divided, a part being dropped
into a second system of low-grade boxes, or secondaries, with a ·width
of about thirty inches, and a grade of fourteen or fifteen inches to the
box. They receive about one-fifteenth of the water in the under . current. The grating is much finer than that in the main sluice, the spaces
being only three-eighths of an inch wide and fiye inches long. They
are yery useful for catching quicksilver.
CHAPTER LXXXII.
THE CONCEN'rRATION OP VEIN-STUFF.

A..s has already been remarked, concentration, in ordinary mmmg
parlance, is confined iu California chiefly to the separation of gold
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and sulphurets from quartz. Quicksil\er ores and copper ores have,
to a small extent at one or two localities, been subjected to concentration, but with these exceptions Yery little attention has yet been
given there to a subject of great importance to the mining interest.
The quantity of sulphurets contained in the quartz veins of California
rarely exceeds two per cent., and its separation is not attended with
any great difficulty, inasmuch as the difference between the specific
gravity of the sulphurets and quartz is so great, that, when agitated in
water, the particles of sulphuret first find their way to the bottom and
form a layer nearly free from the quartz, which settles in an upper
stratum. It is upon this difference in gravity of substances, and their
consequent different degrees of velocity in pas~ing through water or
air, that the operations of concentration are based.
For example, a sphere of gold eight lines in diameter will fall 100
Prussian inches through water in one second of time, w bile a sphere of
quartz of the same size will fall only about 30 inches in the same time.
Thus, a mixture of particles of gold and of particles of quartz could be
very easily separated one from the other; and also many other substances could bP- separated where the difference in the velocity of falling is not so great. But the bulk of particles is also an important
element, as will be seen from the inspection of the annexed table, in
which the relatiYe Yelocities with which particles of gold, galena, blende,
and quartz of different sizes will fall through water is shown :
Table showing the distance in Prussian inches tlwt spheres of va1·ious sizes of different substances will fall th1·ough water in one second of time.
Din meter in
lines.
8

5.657
4
2.828
2
1. 414
1
0. 707
0.5
0.:354
0.25

ISpec. Gold.
grav. 19. 2.
I

I

100
84.090
70.711
59.460
50
42.045
33.355
29.7:30
25
21.022
17.678

Galena.
Spec. grav. 7. 5.

60.003
50.532
42.492
35.731
80.046
20.2:36
21.246
17.~06
15.0~3
1~. G:33

10. 0:23

Blende.
Spec. gmv. 4.

40.825
34.329
28.868
24.275
20.412
17.165
14.L1:J.t
12.1:37
10.206
8. 5t2
7.217

Quartz.
Spec. grav. 2. G.

29.814
25.071
21.01:32
17.7~8

14.907
12. 5:3;)
10.GH
8. 864
7.454
G.2G8
5.270

Thus, while a sphere of gold eight lines in diameter is falling 100
inches, galena of the same size will fall 60 inches ; blende, 40. 8 inches;
and quartz, 2D. 8 inches. But while the sphere of gold eight lines in
diameter is falling 100 inches, one of two lines in diameter \Yi1l fall only
50 inches, or half as fast as the sphere of the ~:;arne ~mbstance with four
times the diameter. Further, a sphere of gold 0.707 lines in diameter
'"ill fall about as fast as one of quartz with a diameter of eight lines, or
one of galena two lines in diameter, and so on. It thus becomes evident that the velocity of fall of substances in water depends not only
upon their specific graYity, but upon their bulk and gravity combined,
awl that for a perfect separation of substances according to their
gravity, it is essential that the particles should either be of the same
size or that the Yariation must be confined within certain well-defiued
limits.
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SIZING OF FRAGMENTS-TROIDIELS.

From what has already been remarked, it will be seen that a proper
of the fragments and particles of crushed ores is an essential prerequisite to successful concentration.
For separating the coarser fragments, such as are suitable for jigging,
for example, screens or riddles are used, and for the :finer, sieves or perforated plates; while for the separation of tlle very :finest portions resort
is had to the action of flowing water.
Screens or riddles are made in a great variety of ways, but are usually flat surfaces of coarse wire or of parallel iron rods, and caused to
swing or to jar by rising and falling at one end, so that the stuff may
moYe over the surface by gravity, while the smaller fragments drop
through. The product of one riddle may be received upon a second of
:finer mesh, and the product of the second upon a third, and so on.
Por still smaller fragments, sieves in a cylindrical form or trommels
are used. They are made to reYolve, and are set at ~n inclination, so
that stuff fed into the upper end will gradually descend to the lower,
while a portion drops through the mesh and is received either in a suitable box or into an outer concentric cylinder of gauze. This is a form of
trommel which was recently exhibited in Paris by :Messrs. Hnet and
Geyler, and which has some novel features. It is not supported upon
a shaft passing through from end to en<l, but is sustained by, and reYolves on, trunnions cast upon each of the cast-iron heads or ends, as
indicated in the annexed longitudinal section, which represents one of
this style of trommels, constructed so as to supply a system of four twin
sie\-eS. The crushed stuff is introduced at the hollow trunnion A, and
falls upon a grate or perforated
iron plate, B, in which the holes
are large. The stufl:' which falls
through the plate B, drops upon
a second plate, U, perforated
'"ith smaller holes, where it is
again divided into two sizes, the
:finer particles dropping through
to the outermost plate of all.
1Each space between the plates
has suitable openings at intervals in the cast-iron heads for
the tlischarge of fragl}lents too
eoarse to fall through the plate
below them. This tromrnel is
very compact and will give four
sizes of product.
In Europe perforated iron or
steel plates are now generally
Section of a Distributing Trommel.
used instead of wire-cloth
screens, which wear out faster. The Exposition of 1867 was Tich in
samples of perforated plates of all descriptions and very accurately
punched. It is essential to the best working ef1'ect that the thickness
of the plates should always be less than the diameter of the holes
1nmched in them. The space also l>etweeu the holes in the :finer
platE's should not be greater than the diameter of the holes-in the medium plates half a diameter, and in the coarser platE's one-third of the
diameter of the holes. In France perforations less than om.oo~ in diameter are considered as :fine; those between om.oo2 and om.oos are me~:;izing
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dinm. The fine numbers begin at om.0005. The finely-perforated plates
for trommels are generally made of copper, and the other sizes of steel,
iron, or zinc.
Rittinger adopts one millimetre in diameter as the u.nit of holes for
sizing ores for concentration, and the progression beyond this is geometric; as I, 2, 4, 8, 16 millimetres, giving for the volumes of the grains
that will pass the holes respectively 1, 8, 64, 512, 4,096 cubic millimetres.
He divides each of these sizes into four classes, each with four grades,
thus:
Diameter in
millimctres.

In inches,
nearly.

= 2.5I. _. _. .

. ............. _..... _.. : coarse.
1.79 ....... . ............. middling coarse.
1.26 ....................... middling fine.
= 0.89. . . . . . . . . . . . . . . . . . . . . ........... fine.
\ I6.0 = 0.64. . . . . . . . . . . . . . . . . . . . . . . . . . . . . coarse.
No 2 (G ·a pen) Il.3 = 0.45..... . .... -- ........ middling coarse.
· '
r u
08.0 = 0.319. . . . . . . ............... middling fine.
05.G = 0.220. . . . . . . . . . . . . . . . . . . . . . ......... fine.
4.0 = O.I60 ............................. coarse.
N 0 3 (G · )
2.8 = 0.109. . . . . . . . . . . . . ....... middling coarse.
rws · · · · { 2.0 = 0.078 ....................... middling fine.
· '
I.4 = 0.055 ................................ fine.
\ I.OO = 0.0400 . . . . . . . . . . . . . . . . . ........... coarse.
0.7I = 0.0282 ................... middling coarse.
N 0 4 (l\I ll)
1
0.50 = 0.0200 ...................... middling fine.
· · · •
· ' ~ e
0.35 = O.OI37 ...... . ......................... fine.
\ 64.0
No. I, (Stufen)
~ 45.2
· · 32.0
(1 22.6

=
=

i

i

BLANKET CONCENTRA'l'ION.

Blanket concentration is only a modification of sluicing; a rough surface being substituted for the smooth flat bottom, with riffles and other
obstructions, of the sluice. Blankets are in very common use, being a.t
once the simplest and most effective means of arresting the fine particles
of gold that escape amalgamation in battery. The blanketing used for
this purpose is made specially for it at the woolen mills of the coast,
and is yery strong, thick, and hairy. It is woven about thirty inches
wide, just wide enough to cover the bottom of the strakes or shallow
inclined troughs, and to hang over their edges. The troughs are from
twelve to sixteen inches wide, with sides from one and a half to three
inches high, and are inclined, according to the desired velocity of the
current, from five to fifteen degrees. There are usually two or three
blanket troughs abreast, receiving the sands as they flow from the battery; but four would be better. While the blankets of one are being
washed, the current is turned upon the others, and the greater the surface provided for the flow the less disturbance is caused by the aduition
of the flow from the first while the blankets are washing.
The upper blankets, where the heaviest of the sands, with the included
sulphurets, are deposited, are washed most frequently, sometimes as
often as once in every fifteen minutes, but generally once e\·ery hour.
The second row is taken off only half as often, and the third once in
three or four hours; but the time they should be allowed to remain
depends upon the amount of stuff which lodges upon them.
The
rough surface must not be permitted to become completely filled with
heavy sands.
Tltere is a very extraordinary example of blanket concentration in
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the ravines extending from the mills at Virginia City and Gold Ilill.
The tailings from theE:e mills, estimated to be not less than 600 tons a
day, are allowed to run into Gold Calion and Six-mile Calion, where they
are passed over a great length of blankets, from five to six miles in
each calion. The surveyor general of Nevada giveR the following details
of blanket washings in Six-mile Calion for 1866 au.d 1867:
•
Number of mills discharging tailings into calion .......... _. __ ...... 13
Probable number of tons worked during the year 1866 ........... 1.00,000
Estimated value of the tailings saved and worked_ . _..... _... _$72,000
Saving per ton of ore worked.
72 cents.
Length of sluices ......................... _. __ .. _.... __ . _22,000 feet.
Cost of sluices ............. _.............. _._ ... ____ .... _._ .$20,000
Estimated value of tailings saved and worked in 1867 .. _. _. _... $164,000
Saving per ton of ore worked in 1867 ........ _..... __ .. ___ . __ .... $1 6-!
Average value of tailings saved per ton ........ _..... _........... $20
4
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USE OF CAST-IRON FOR CONCENTRATING
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~IACIIINES.

Numerous concentrati~g machines, in a great variety of forms, ha\e
been made upon the western coast in the last ten years, ani many of
them, like the pans and amalgamators, have been more adw~rtised than
used. They have all been characterized by the use of iron rather than
wood, and by their moderate size and compact proportions, suited to ,
the difficulties and expense of transportation. It has been usual in
Europe to construct concentrating machines almost wholly of wood to
the exclusion of cast iron; but at the late Exposition some French constructors exhibited machines made of iron to the exclusion of wood, and
have written a memoir,* setting forth the superiority of iron for sucli
purposes.
They urge that although wooden machines may be made with the
greatest accuracy and. care, they are no sooner put into place for work
than they begin to swell and warp, and in the case of a circular huddle,
for example, the whole surface must be made anew. Then, if for any
cause the operation of such machines is suspended for a time, the wood
dries and shrinks, and when they are again set in operation they are
always found to be out of order, and to require extensive repairs. Another
important objection to wood is the great bulk of the machines made of it
as compared with those made of iron of equal strength. Again, wooden
machines do not bear transportation to distant regions, neither are they
so durable or so exact and regular in their operation as machines made
of iron.
With cast iron the most faYorable forms ca.n be given to those parts
with which the stuff to be worked comes in contact. All unfavorable
angles and joints can be avoided. With iron and cast iron the forms of
machines, and of their various parts, recognized in practice as the most
favorable to the end in view, can be adopted. The joints being perfectly
tight, the loss of earth, water, or ore is prevented. No change of form
in the machines, or any injury to them, need be feared by their exposure to either dryness or moisture. If they are required to remain unuse(l
for a greater or less time, or if they have to be transported to a great
distance, they are not injured. Changes of season or climate do not
affect such machines. During the severity of winter, the taps being
* Memoire sur routillage nouveau et les modifications apportees dans les procedes
(renrichissement des minerais. Par Messrs. Huet et Gcyler, ingcnicurs, anciens cloves
de l'Eccle Centrale. Paris, 1866.
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opened and the tubs and pipes being drained of water, the hardest frosts
will not injuriously affect them.
These advantages, and the necessity for machines that can be transported to distant regions unchanged, have been recognized in the United
States, as already stated. Iron has for several years past been extensively substituted for wood in the construction of stamps, batteries, and
concentrating machines in California and Nevada. Most of the concentrating machines and batteries now in use in California, Nevada, Idaho,
and Northern and Western J\fexico are made of cast iron. "\Vhen such
machines (made in San Francisco) arrive at their destination, they can
l>e set up and put in operation at once, without requiring alteration or
repairs.
HENDY'S CONCENTRATOR.

Hendy's improved continuously discharging concentrator, now most
in use, is the result of long experience with the pan concentrators, and
of their successive modifications and improvements. It consists of a
shallow iron pan, five or six feet in diameter, supported by a vertical
shaft in the centre, and made to oscillate back and forth by means of
cranks on a shaft at one side, and joined by connecting rods to the
periphery of the pan. The pan turns upon its vertical axis back and
forth, for a short distance, at every revolution of the crank-shaft.
The figure gives an elevation of the machine, with the vertical shaft
and one-half of the pan, shown in sections.

Hendy's Continuously-working Concentrator.

It is made wholly of iron, and thus there is no framing of timbers to
be done when it is set up, and no shrinking and leaking after the machine has been allowed to stand idle for a time. A bed-platP, or frame,
gives support to the central pin and the crank-shaft, and also to arched
arms, H, that rise over the pan and sustain the upper end of the vertical
shaft B. The bottom of the pan is not flat, but is raised in the centre
around the shaft nearly to the height of the rim, and from this it descends toward the periphery in a cycloidal curve, an approximation to
the brachystochrone, by which the movement of the particles from the
centre toward the circumference is facilitated, and their passage in the
other direction obstructed. 'rhis form is especially necessary, inasmuch
as the motion and the centrifugal force diminish rapidly toward tho
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centre. It constitutes one of the chief points of difference between this
concentrator and others which have preceded it.
\Vhen the machine is placed for operation, it must be carefully leveled,
so that water will stand at the same height at all points upon the outer
rim of the pan. The stuff to be concentrated (usually the tailings from
the amalgamated copper plates and blanket-strakes) is-delivered, together
with the water, by the trough N to the hopper 0, from which it is fed
through the pipe K and distributor D into the pan near its outer edge.
This feeding is not confined to one point, but is made to extend around
all parts of the circumference by causing the distributor D to rotate
around the vertical shaft. This is accomplished by the movement of
the pan. The upper edge of the rim is a continuous ratchet, into which
two pawls, connected with D, drop during the motion of the pan from
the distributor, and in the return motion the distributor is thrown back
a distance equal to the arc passed over by the pan. Rake-like arms are
bolted to the shaft of the distributor, and are also carried around the
circle at the same time, and serve to stir up the compact mass of sand
and sulphurets which settles upon the bottom. The crank-shaft makes
from 200 to 220 revolutions per minute, thus throwing the pan back and
forth an equal number of times, and keeping the materials in a constant state of agitation. The heavier substances, such as the sulphurets
and any stray particles of quicksilver or amalgam, settle to the bottom,
and accumulate in the lowest part of the pan, gradually displacing the
sand and lighter materials, which, with the excess of water, flow oYer
the raised bottom at the centre and out of the pan by a central discharge. The accumulated sulphurets discharge at the gate E, the opening of which must be regulated to correspond in its delivery with the
rapidity of the accumulation. If opened too wide, sand from the layer
above the sulphurets will be discharged; and if the opening is too
small, the sulphurets will accumulate, and begin to flow over the annular bridge at the centre. For the accumulation of amalgam and quicksilver, a depression, J, is provided. This ia deepest at the point of discharge I, closed by a plug. The sulphurets are usually allowed to accumulate nutil the pan is half full, as shown at S, before the gate E is
opened. The sulphurets may be received into boxes or into troughs
placed under the outlets.
These concentrators weigh 1,000 pounds each. They are run with a
belt, and usually set in pairs, for which a single crank shaft is suillcient.
Two pairs can be so arranged as to require a driving shaft only six feet
in length. The amount of water required is not large; not more than
flows away from the batteries with the sands to be concentrated. Each
machine ''ill receive and concentrate five tons of stuff every t wenty-four
hours. Eight tons have, however, been put through in that time; but
the product is not entirely freed from sand, the presence of which is not
ol~jectionable in some processes of working, and if clean sulphnrets are
desired the discharge from four machines is delivered into a fifth, and
this gives a complete, clean concentration.
At the North Star mine, Grass Valley, the performance of tl ese concentrators has been highly satisfactory in saving not only sulphurets,
but amalgam. One machine receiving the product of six, fed with the
pnlp from the batteries, gave a product containing ninety-five per cent.
of sulphuret s. Like all the quick concentrators, however, they obtain
a clean product at the cost of some loss of valuable materhtl. Their
tailings ma y, with ach rantage, be buddled.
This form of concentrator may be traced back, through various modifications, to the original Prater pr Hungerford concentrator, kno~vn gen-
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erally in 1864 as the Hungerford and Prater's concentrator,* when it
was much used in California and Nevada. This machine received its
motion in the same way, but was supported in a wooden frame, and the
distribution of the pulp was effected by letting it descend from the center outward upon a fixed sheet-iron cover which extended nearly to the
outer edge of the pan. It did not discharge the sulphurets; and when
they had accumulated sufficiently the machine was stopped and they
were dug out. The bottom was not curved downward from the bridge
near the center, but had a gradual slope, as also in a later modification
of the concentrator by Mr. llungerford. This modification was patented
in 1866, and consisted chiefly in doing away with the wooden frame by
substituting one of iron. The distribution was effected as before, O\er
a sheet-iron cap or cover, but a second or outer rim was added all around
the pan, forming an annular trough, the only opening to which from the
inside of the pan was a series of holes pierced at intervals 1;1ear the bottom of the pan, with the object of allowing only the sulphurets, or concentrated stutl:', to pass ~hrough into the outer space and to be kept there,
out of contact with the sands and pulp undergoing concentration in the
pan. Two openings in the rim of the outer compartment gave the
means of drawing off the sulphurets. The discharge of thu sand, water,
&c., was at the center, and it was claimed to be a continuously workiug
machine, but the delivery of the sulphurets was not satisfactory. The
motion was given by two eccentrics acting upon wooden guide-blocks
or bearings below the pan. Hungerford's latest machines are preferred
by some mill-men to Hendy's, on account of their more solid construction and smoother running. I am informed that these particulars have
been improved recently in the Hendy. The principal defect of that machine, whereon I have watched its operation, bas been its too slight construction, support, and gearing. These features were the result of a desire to make the apparatus cheap and portable-a motive which has led
more than one California manufacturer of mining machinery to sacrifice
solidity and due proportion of parts.
All of these oscillating pan-concentrator~ may be regarded as modifications of the Borlase concentrator, which is an oscillating pa.n with a
level bottom and a central discharge, the height of which can be varied
by addjng rings as the concentrated ore accumulates in the pau.
CONCENTRATION BY JIGGING.

The simple hand-sieve is the most ancient form of apparatus for sorting and concentrating ores in water by the direct fall of the particles,
and it is still in use. Numerous modifications have been made from
time to time, with the object of increasing the product by increasing the
size of the sieve and supporting it in a frame, as in the hand-jig or brakesieve, the construction of which is familiar, and by substituting machine
power for that of the hand. Much attention has also been directed to
the construction of automatic, or continuously working, jigs, by which
the stuff to be washed enters in a constant stream, ancl, after being
washed and concentrated, is delivered in two separate portions, without
stopping or requiring manipulation.
In such machines the sieves, instead of being alternately plunged into
and raised out of a vessel of water, arP- made stationary-are fixed firmly
in a tub-and the water is made to alternately rise and faU, so as to pass
*The Pmter concentrator was invented at Washoe in the year 1863, and patented
December 5, 186t. Hendy added a self-discharging gate for the sulphurets in ltlo5, and
a contrivance for tipping the pan to one side.
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in a strong current through the meshes of the sieve and the layer of ore
above it. This motion of the water is produced by means of plungers
or pistons acting below the sieve, either vertically or horizontally, or by
elastic diaphragms, (as in Petherick's separator at Fowey Consols, 1831,)*
which are alternately pushed out and in, as, for example, also in Edwards
and Beacher's patent mineral and coal-washing machine.
WIMMER'S CONTINUOUSLY-WORKING JIG.

One of the simplest forms
of the piston jig is shown in
the figure. It is made of
wood with a piston or plunger
Pat one side, which, on being forced downward npon
the water in the box, causes
an upward flow through the
grate in the direction b to c.
The peculiarity of this conp
struction, due to Mr. Vogel
of Joachimsthal, and Mr.
Wimmer of Clausthal, is a
valve in the center of the
sieve through which the concentrated stuff is delivered
as it accumulates, while the
refuse passes off over the
partition in front. But it
was found that the downward current of water when
this valve was opened was
sufficient to carry down some
of the waste stuff from the
top; and it became neces~~~mMRDmam••~~-~d~ sary to devise some means
Wimmer's ·Continuously-working Jig.
of preventing this flow.
This was effected by covering the outlet with a conical tube, d, supported
from a bar of wood above and reaching down through the layer of poor
stuff so low that only the heavy and richer portions resting directly
upon or near the sieve can pass downward into the discharge pipe b f.
This pipe is alternately opened and closed at the 1.op by an iron stopper
placed at the end of a vertical rod the upper part of which slides through
a supporting ring, g. By means of an arm, i, supported on a pivot at k,
the stopper is alternately raised and lowered as the piston P rises and
falls. The opening in the discharge pipe is thus opened when the piston descends, and is closed when it ascends. t It has been found in practice, however, that this arrangement for ·opening and closing the discharge pipe does not give satisfactory results.
A somewhat similar machine, in use in the Harz, is shown in section
by the next figures. The outlet in the sieve is surrounded by a perforated cylinder d, so as to prevent the refuse from entering, while the ore
escapes through the tube and is delivered at the side. From five to six
* Ure's Dictionary, supplement, p. 852.
t Viele La Preparation Mecanique des Minerais au Harz en 1857. Rapport par M. Aug.
Gillon : Paris, 1858.
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eubir metres of stamp stuff can be passed through this apparatus i11
t\Yeh-e hours.

lj\

Self-discharging Jig-Harz.
RITTINGER'S SELF-ACTING JIG.

One of the best jigs
of the continuouslyworking class is the in.
Yen tion of RittiHger,
and was exhibited at
the great Exposition in
Paris in 18G7.
It is represented in
the annexed figure and
is characterized by the
inclination of the grates
and the lowness of the
front partition, over
which the poor and
lighter stnff falls continuously, and with very
little water, while the
heavier and richer portions fall through the
opening or slit o, at the
base of the partition. ~?<#~~~"""w~
~
- ~~-..&!i;l~
This partition is the ~ ;~~~
. .
,
.
segment of a cylinder,
Rtttmger s Sclf-actmg Jig.
and is supported upon the lever or arm d, so as to be movable back
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and forth in such a manner that the opening or
slit o may be increased
or diminished at pleasure. The heavy stuff,
passing through the
opening, falls into the
box K, from which it is
removed as required.
The inclination of the
grate in this machine is
from fi-ve to eight degrees. It is fed through
the hopper B, which
plunges below the surH---'T':>--~~---9--f1~-----'i?---E::t--H~face of the stuff accumulated on the grate.
The loss of water which
occurs at each stroke of
the piston is replaced
from a reservoir, W, at
the back of the apparatus. .According to Rittinger, experience has
shown that the duty of
self-acting machines of
this kind is generally
three times as great as
Continuously-working Jig-Harz.
that from the ordinary
intermittent working·
apparatus.
CONTINUOUSLY-W0RKING JIG-HA.RZ.

In 18631\ir. Geyer, an
engineer from Baden,
introduced continuously-working jigs into the
great ore-dressing establishment erected by
him on the banks of the
Lahn. In the construction of these machines
~~ll~~~~~~~-------both wood and metal

'~~!~<~~:.);;;:~ ), ~~;1f~~:~1~~f~

composed of two grates
and two pistons, actuated simultaneously by
means of cranks on a
~~~~~~~~~~~~~~~~~~shaft above, the motion
Continuously-working Jig-section through piston.
being communicated by
two connecting rods. The grates are inclined forward, and are proYided
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with a crevice or gutter at the lower edge, through which the concentrated ore falls into inclined troughs c. The stuff ·passes from one grate
to another, and thus two different grades of :fineness may be secured.
Iron plates or partitions are placed so as to govern tl.:. e discharge, and
these may be raised or lowered at pleasure by the thumb-screws e e.
These machines, worked at se-venty strokes per minute, will wash about
nine cubic metres of stamp stuff, diameter of Om.005, in a day, and they
require about 300 Iitres of water.
HUET AND GEYLER'S SELF-ACTING JIG.

Messrs. Huet & Geyler exhibited this form of jig at the Paris Exposition in 1867, and its satisfactory operation upon lead ore was witnessed by the writer. It is constructed of cast iron, and is very compact.
:Most self-acting jigs require a large quantity of water, and this in
many localities is a great objection to their use; but this jig is designed
to work with but little loss of water, and, at the same time, by the aid
of an automatic scraper, to increase the product.

\

\.

"

Automatic Jig of Huet & Gcylcr.

The tub is shaped like the letter U, and is divided into two compartments, one for the piston and the other for the working grate. Water
is supplied through the valve A, at the side, and the fine stuff or slime
which fall s through the sie\e settles upon the botton, and is discharged
through an opening, B, controlle<l by a lever reaching out. to the fi·ont of
the apparatus. The piston is operated by means of a shaft and crank,
which works in an inclined slide, 0, connected with a lever carrying the
piston, so as to give a rapid descending stroke with a period of rest at
the bottom, and then a slow upward movement ; thus gjving the most
H. Ex.. Doc. 207--45
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favorable conditions for the rapid and perfect separation of the stuff
upon the grate.
The motion of the piston may be varied at will, in order to secure the
best flow or motion of the water for different graues of ore. This adjustment is e1fected by shifting the position of the head of the piston
along the lever or arm, and by this means increasing or diminishing the
amplitude of its motion. The construction of this slide is shown in the
figure. By turning the fixed screw s s, the head of the piston may be
moved forward. or backward.
~~
A
The machine is provided with a
8
~7;7,~~,0 .
scraper R, a~tuated by the long
\ ,
, - -8
8
-~41'~-'
0 \\\,~ ~ .~\\\\\\ ~- rod D,. which is at~ached to an
~;@
A
eccentrlC on the mam shaft and
moves the levers E and F, giving
to the scraper a forward and
backward motion over the top of
the stuff upon the gTate, and
R
throwing out a portion of it at
each movement. The path of the
scraper is determined by the
guides G, attached to each side
of the tub. It can be varied by means of screws upon the lever or arm
F. In passing backward, the roller or prQjection on the scraper, which
follows the guides, rises upon the movable inclined plane G, and on its
return passes below this plane, following the double-rlotted line in the
figure. The poor stuff from the top, which is constantly thrown forward and off by this scraper, falls over the front of the tub at R, along
the chute M. The grate is inclined as in the machine of Rittinger, and
the opening for the escape of the lwavier and rich portion is similarly
placed at the ~oot of the incline and just below the briclge O"Ver which
the poor stnff is scraped. The opening is shown at H. It is closed. by
a valve which extends along the whole fi.'ont edge of the sieve:', and can
be opened and closed at pleasure by a lever. The stuff' pa~sing through
this valve falls into a receptacle K, from which it may be removed at
pleasure through the opening L. The scraper is so made of perforated
sheet-iron that it does not throw the water out together with the waste.
These jigs are made with great care and accuracy, and work in a satisfac-tory manner, as the writer assured himself by personal inspectien 0f
the machine in operation near the Champ de l\iars, in 1867.

\\\ \

KRO~I'S DRY ORE CONCENTRATOR.

This machine may be called an air jig. Dry ore in powder or coarse
grains iH subjected to sudden puffs of air from below, through a grate,
precisely as water is forced up through a grate in the pump jigs. In
this machine the dey ore is supplied automatically upon a horizontal
sieve, and the concentrated portion is discharged upon one siue and the
refuse upon another. It consists of a receiv~r, to hold the crushed ore;
an ore-bed, on which the ore is acted upon; gates, to regulate the flow
of ore from the receiver and the depth of ore on the ore-bed; bellows:
to give the puffs of air; a trip-wheel and spring, to operate the bellows;
and a ratchet-wheel and pawl, to operate the discharge roller. There
are six projections on the trip-wheel, and therefore the moderate speed
of 50 to 70 revolutions per minute of the trip-wheel shaft giveR 300 to
!00 movements to the bellows, anu a corresponding number of puffs of
air. This rapidity is a great advantage. The use of water in concen-
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tration admits only from 50 to 80 lifts per minute, while in air from 300
to 400 are obtained.. This is due to the fact that bodies fall much more
rapidly in air than in water.
The sieve or ore-bed.. is made of wire g-auze tubes, placed from onequarter to one-half of an inch apart, according to the kind or grade of
ore to be treated. The concentrated ore settles down in openings
between these tubes, and accumulates in a reservoir from which the
<lischarge is regulated by a roller, so as to keep it filled and thus form a
support for the upper layer of ore to be acted upon.
The experimental working of this machine is certainly very satisfactory; and it is claimed for it that it will accurately separate zinc-blende
from galena-a severe test. The machine measures five feet by two feet,
is three feet ten inches high, and weighs about 800 pounds.
SEPARATION OF ORES BY FALLING THROUGH A COLUMN OF WATER.

Various forms of apparatus hav<3 been devised to effect the separation
of the grains of either coarse or fine stamp stuff having nearly the same
volume, but differing in density, by allowing them to fall through a
A
column of water either at rest or
in motion. Such machines may
be regarded as modifications of
the jig; a greater length of fall
of the materials in water being
substituted for a succession of
short falls, the result of the repeated shocks or jerks given to
the sie\e. Apparatus of this kind
forms a connecting link between
jigs and the slime separators.
These machines <lepend for
their operation upon the difference in the time required for particles to fall through a given
height of column of water, which,
for particles of equal size, is in
the order of their specific gravities. As the time required is
modified by the bulk of the particles, a careful sizing is an essential prerequisite to the success of
this form of concentrating apparatus.
One of the simplest forms is a
stationary cylinder, designed by
l\iessrs. Huet & Geyler, and exhibited at the Exposition in Paris,
1867. It consists of two stationary concentric cylinders, E and
I, kept full of water by means of
a supply pipe T, while a portion
of the water escapes through the
opening in the conical bottom 0,
and the excess overflows at G, ~~rJ~-aEiiii;;~~!.IF.-around the top.
~
Huet & Geyler's Separator.
Directly below the aperture in
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the bottom of this cylindrical vessel, a receiving tub B is placed, so as
to receive the water and ore that fall through. This tub is divided
into compartments and rotates around a central vertical axis. Tile stuff
to be concentrated is supplied at intervals at the top of the cylinder r;
at A, and falls in the direction of the arrow. In falling through the
three feet of water, the particles separate accordiug to their specific
gravity, and the heaviest arrive first at the outlet and are caught in
one of the compartments of B. As the next grade of ore reaches the
outlet, the tub B has turned so as to bring another compartment under
the orifice, and the stuff is thus classified. The revolution of B must
be carefully timed to the r<tte of descent of the particles and the interval
of the periodic changes.
The following tabular statement shows the time required for the fall
of stamp stuff of different minerals, and of different diameters:
Sizo of the
gravel
in millimetres.
From
30.00

to
18.00

I
Galena,
gravity 7.56.

Seco'fLds.

7. 00

0. 90
1.11

5. 50
4. 44

1. 50
1. 84

3. 94

4.17
3. G7

~.

7i

2. 50

2. 03
2. 48
3.11

1.77

1. 50

18. eo
7. 00
5. 50
4. 44

1. 00

4.14
5. 27

Pyrites,
gravity 4.GO
to 5. 00.

Quartz,
Barytcs,
Blende,
gravity 4. 50. gravity 4. 15. graYity 2. 70.

Seconds.

Seconds.

Seconds.

------------------·--··------------·--·-----·-------·

----------------------------------------------------·

-------------·----------·-----------·-·--------------

2. 54
3. 43

2. 81
3. 73

4. 41
G. 21
10.36

5. 55
8. 30
11.33

2. 88
4. 61
G. 53
9. 78
11. G7

Seconds.
2. 36
3. G7
4. G1
6.10
7. 27
7. G1

-------------·------------ ·
14.64

Carbonate of
lime,
gravity 2. GO.
Seconds.

-------------·
--------------

-----------------·--------3. 8G
5. 5li
G. 83
10.17
1i. 21

This table shows that the velocity of the receiving tub must be proportioned to the size of the particles of the stuff to be separated and to
the height of the fall. For a height of 1m.OO, the number of revolutions
of the tub per minute must be, for particles of om.016 in diameter, 2J_
revolutions; Om.004, 11 revolutions; Om.001, 6 revolutions ; Om.00025,
2. 7 revolutions.
Tllis apparatus has not yet been·long enough in practical operation to
proYe its value, and it requires to be studied and experimented with
further before the results will be satisfactory, yet it has already been
found that a thorough classification of the stuff is essential; that the
feeding and the motion of the rotating tub must be regular; that the
graius which separate best are those between Om.004 and Om.Ol in
diameter; and that with fine stuff the results are incomplete. When
the particles are Om.Ol4: in diameter, and have a density of 3.15, they
will precipitate from compartment to compartment, in the following
order:
Fh'st compartment, density, 4.2; 7 per cent.
Second compartment, density, 3.2; 52 per cent.
Tllird compartment, density, 2.9; 24 pe.r cent.
Fourth compartment, density, 2.9; 12 per cent.
Fifth compartment, density, 2.9; ;) per cent.
Sixth compartment, density, 2.8; 2 per cent.
For the particles of Om.014 in diameter, the proper number of turns
is three and a half, and for particles of Om.004, five turns. One of the~e
contrivances will deliver about 750 quarts of gravel per hour.
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HUNDT'S SETTLING TUB.

Hundt's settling tub operates similarly, but differs in this, that the
receiving tub is fixed, and the water column is made to rotate. The ore
is not supplied.in the center of a column of water, but into an annular
or cylindrical column in a continuous stream, differing in this respect
also from the first describid apparatus. It is a continuous working machine, designed to separate or sort the particles according to their velocity
of fall through the column of water. The particles of stuff entering
this machine are subjected to two motions, the direct fall due to gravity,
and the movement of translation due to the motion of the water. It follows that they take a diagonal course and reach the bottom at different
distances fi·om the point at which they entered the column.
This apparatus was first used at the Landerkrone mines, near Wilnsdorf, in 1854. It consists
of a circular tub, within which an open cylinder
is supported and made to revolve by a vertical
shaft. This cylinder is partly closed by means of
a cone, so adjusted that only an annular opening
is left, 5 centimetres wide at the bottom, and 13
centimetres at the top. The outer tub is 1m.75 in
diameter, and is 2 metres high. The inner cylinder is 1m.60 in diameter. Small partitions, s s,
between the cone and the cylinder serve to carry
the water filling the space around with the cone~27ZZZZrzzzzt.~
and cylinder during their rotation.
Hundt's Settling Tut.
The stuff to be treated is introduced in a continuous stream at the
top, and in falling through this height of two metres of water, and being
at the same time carried around by the revolution, is classified according to the rapidity of the fall of the particles. It may be withdrawn
from the vessel by suitable openings around the bottom. By careful
management of these openings, very little water is lost; and this economy of water, and the very small quantity required for the proper working of the apparatus, renders it especially worthy of the attention of
mill-men and metallurgists, in such regions in New 1\fexico, Arizona,
Nevada, and Sonora, where water is scarce. The number of revolutions
of the drum should range between 2 and 6 per minute, the diameter
being 4 feet, and the size of the grain fi·om -;2 to~ of an inch. Used
with ore-stufl' particles of which differ in size, the machine sorts these
particles according to their rate of fall. As the product in such a case
would consist of small and dense particles mingled with larger ones of
less specific gravity, the separation can readily be effected by the simple operation of sifting.
RITTINGER1S SETZ-RAD.

The apparatus of Rittinger is upon the same principle as Hundt's,
and it is not clear which was suggestive of the other. It is a self-feeding continuous working machine, and consists of a stationary wooden
tub a a, the bottom of which is divided into eight conical compartments
connecting with pipes c, which, after descending for a short distance
into the foundation, turn upward and outward, and are curved at the
end so as to deliver the water from the tub into an annular trough d.
A (louble cylinder,//, supported by a shaft, g, is made to turn in the tub
a. 'l'he stufl' to be separated is deli-vered in a constant stream through
the hopper and distributor k into the revolving cylinder, and fallin~
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through the water in this space is sorted and collected in the conical
reservoirs and tubes b. A branch tube, closed by valves s s, permits the
removal of this concentrated stuff from time to time. The waste stllff,
delivered through the tubes b into the annular trough d, flows into
another trough or conduit m, whence it is lifted by the wheel n, andreturned to the tub a.

Settling apparatus of Mr. de Rittinger.

Rittinger in his Aufbereitung describes a machine of similar construction, in which the stuff is not received into an annular column of water,
but into an ordinary tub in which the water is made to revolve by a
wing-wheel, the wings of which would correspond in position to the
sections of the cylinder ff in the last figure. The bottom is divided
into eight radial compartments ending in funnel-like cavities, as shown.
With grains of lead ore f.J of an inch in diameter, 91 per cent. of all the
lead-ore contained in the stuff will be delivered into the .second compartment at the bottom, and 8 per cent. in the next. But with grains l 2
of an inch in diameter, only 75 per cent. will be found in the second, and
20 per cent. in the third compartment.
SLIME SEP .AR.ATORS .AND SORTING BOXES.

A convenient and effective form of the cone apparatus is here shown
on a scale of -.j7;, the upper cone in section. A complete series is usually
composed of five or six, arranged in succession, one below another, as
shown. The construction is very simple ; and they can be made of castiron, so as to be very durable, and at the same time exact in form. E~ch
part consists of two cones, one inserted in the other, so as to leave an
annular space in which water flows upward from a reservoir or chamber
at the lower, or pointed end. The stuff to be concentrated is conveyed
by a launder into the upper cone, and, passing through holes, Gncounter:;;
the upward current. The largest of the stuff so fed should not exceed
three-quarters of a millimetre in diameter. The lighter portions are at
once carried upward and over t.he upper edge of the inner cone, and

,
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fall with tbe escape-water into an annular trough, by which they are
conducted away to the next lower cone, while the particles of sufficient
weight to resist the current fall through it, and accumulate in a small

Conical Separators.

inverted cone, in the chamber below, from which they are allowed to
drop by the small aperture at the apex in the direction indicated by
the arrow. This orifice is controlled by a valve, and can be regulated
at will, according to the rapidity of the accumulation. So, also, by
means of a screw above the upper cone, the distance between the cones
can be regulated according to the necessities of each case. The apparatus requires considerable water, and the overflow from one cone is carried to the next, and so on in succession.
RITTINGER'S SEPARATING TUBS WITH ASCENDING CURRENTS.

This is another modification of the conical tubs or pointed boxes, but
the shape is rectangular, and the water current is not confineu to a narrow .~one or space between partitions. This form consists of a succession of deep trough-like depressions placed edge to edge, and gradually
increasing in size and depth. But as the ends and sides are the highest,
the series forms, in realit.y, but one vessel, the water covering all of the .
intermediate edges, and thus permitting a continuous flow from one end
to the other. This will be seen from the inspection of the figure. Seven
compartments, B B, are shown, and the direction of the flow from 0 te
vV is indicated. The whole series is supported upon a frame at such a
height that the attendant can pass under it, and reach the openings at
the apex of the pyramidal tubs, at A A, where the concentrated stuff
flows ~:mt. A supply-pipe, P P, delivers clear water into each compartment tcrough a branch pipe reaching nearly to the bottom. The stufl'
entering at 0 deposits the heaviest particles, and, aided by the ascending flow of water from the pipe, the lighter portions pass over into the
next tub, and so on. The flow of water into ~ach compartment must be
carefully regulated. As the size of the compartments increases, the as-
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cendiug ci.urent has less and less force, and finally only the very lightest and poorest portions are carried away.
The arrangement gives very satisfactory
results. It requires t'rom 120 to 150 quarts
of water a minute, and will separate about
a ton of battery pulp in each hour. It may
be constructed either of wood or of iron.
The apparatus ~hown in the figure is made
of iron.
RITTINGER'S CONTINUOUSLY-WORKING
S1'0SSHEERD.

This is anotbe.r and important machine
for concentrating by the flow of the stuff
over a plane inclined surface. It has, in
addition, a percussive shock, given lat.erally at right angles to the flow, and not
$ parallel with it, as in many of the inclined
§ tables, and, for example, in Hunter's con~ centrator.
~
It consists of a wooden table or plat;8 form, about eight feet long and four wide,
>=l suspended at the four corners, and inclined
~ forward so that water and fine stuff poured
~ upon the upper part will flow evenly down
[ ~;::::==:::;::oi)J~~: @to the front edge. A lateral throw and
oll.'*-~: """'""=m
§J
~ percussion is given to the whole table by
~means of cams, c, upon a shaft at the side,
E-; and the reacting wooden springS upon the
gp opposite side of the table. Two tables are
~usually combined in one, and they are sep~ arated by a narrow strip of wood extending
J3 the whole length; similar stTips are placed
~ on each side of the table, anu serve to keep
~n the water and stuff from flowing off. The
:.§ stuff to be washed is delivered upon the
~ tables at the upper left-hand corner, at A.
~ The distributors P P P furnish clear water.
vVhile the table is at rest, the tendency of
the stnft' is to flow down the slope in a
direct line from A to A'. By means of the
lateral percussion, however, the path of the
heavier particles iR changed, and they are
gradually thrown from left to right, along
the sur.....we of tbe table, at right angles to
the direction of the current of clear water.
This current tends at the same time to sweep
the particles downward, and it acts upon
the light sterile matters more rapidly than
upon the heavy ore. The result is, that
the heavier and richer particles are gradually separated from the poor stuff and describe the path upon the table indicated by
the dotted lines. By the time the particles have reached the foot of the
table, the richest portions have been transferred to the corner of the table
11
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diagonally opposite to that upon which the stnff entered, and they :flow off
into the compartment E. The" middlings" are dropped into the next
compartment D, and the poor falls into C.

Rittinger's Continuously-working Stossheerd-front view.

Rittinger's Continuously-working Stossheerd-view from above.
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In order that good results may be obtained with this apparatus, the
following conditions must be observed:
1. The· surface of the table must be very smooth.
2. The length must be about 2m.50, and the width from 1m.25 to 1m.50.
The width of space over which the stuff is delivered must be from om.20
to .om.30.
3. The inclination of the table must be in direct ratio to the size of
the stufi' to be washed. For sand, it requires to be about six degrees,
and for fine powders about three degrees.
4. The amount of clear water to be admitted at the top of the table,
and to be spread o-ver a width of from Om.30 to Om.35, will be nearly constant. For sand, about six quarts a minute is necessary; and for dust,
or fine stuff, from three to three and a half quarts. If the slope of the
table is diminished, and the size of the stuff remains the same, the quantity of water should be increased. It is necessary to distribute this
supply of water quite near to the stuff to be washed, so as to facilitate
the separation of the light and poor stuff from the rich.
5. The number of shocks per minute should be, for sand, from 70 to 80;
for dust, 90 to 100; for poor and fine slime and dust it is sometimes
advantageous to carry the number of sho~ks or jerks as high as 120, and
sometimes 140 per minute.
6. The tension of the spring is equal to 100 or 112 l:dlogramm6s. The
amount of movement necessary to produce the requisite vibrations is,
for sand, Om.065; and for dust, Om.020 to Om.013.
7. The velocity of the current upon the table should be from Om.25 to
Om.15 per second, according to the nature of the stuff.
8. The greatest regularity must be observed in the number of jerks
or shocks; in the quantity of stuff admitted upon the table, including
water ; in the nature of the stuff to be treated ; in the slope of the table,
which must be diminished as the stuff to be washed grows poorer and
lighter. Careful attention to all these points is essential to success.
The apparatus gives three products. The mixed or midulings can be
passed over the table a second time. Stuff of which the particles are
Om.004 in diameter can be treated as successfully as the finest slime. It
saves much labor. One man can attend two twin-tables. The power
required for ten twin-tables is about one-quarter of one horse-power.
ROTATIN.G BUDDLES.

Two forms of rotating buddies were shown at the Exposition by 1\fessrs.
Huet & Geyler, one being concave and the other convex, and both

Concave Buddie.

made entirely of iron and accurately finished. The construction 6f
the concave huddle is shown by 'the figure. The stuff to be crushed is
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supplied at the circumference of the circular or annular table, and is
discharged into different compartments at the centre.
The foundation plate sustains the distributing pipe, the water pipe,
the waste gutter, and the driving shaft. An endless screw upon this
shaft gives motion to the concave table. Experience in using this buddle
has shown that it is desirable to have a greater number of sprinkling
pipes than are generally used in the Harz. It is said that the washing
of the stuff is completed in one operation, while with the German construction it sometimes happens that the stuff must be passed twice over
the machine to obtain an equal result.
The convex buddle is also an annular table, but instead of sloping
inward toward the center, it slopes from the center outward, being the
reverse of the concave buddle. The stuff is supplied on the inner margin
and flows outward to the lower edge, and is delivered into a succession
of annular troughs.
The construction is similar to that of the concave buddle. A cast-iron
frame supports the table, the driving shaft, the water pipes, and all the
fixtures. The tangent screw and the driving shaft work in a hollow case
of cn.st-iron.
ARRANGEMENT OF A COMPLETE SILVER MILL.

In conclusion I present, by an engraving annexed, a general view of
the construction and arrangement of the parts of a complete dry-crushing silver mill, as constructed January, 1870. It hardly needR explanation. The ore received at the highest point falls from one machine to
another, and is handled as little as possible. It passes from the dump
pile under the car a to the rock breaker b j thence over a sheet-iron drying platform ate to the feed-box d. .After stamping it is roasted in the
furnace g, and is worked in successive charges in the pan i, from which
it is drawn off into the settler j, and finally passes through the concentrator K. The amalgam is retorted in a cast-iron retort set in a small
furnace outside the building.

•

SECTION VI-WINDMILLS.

CHAPTER LXXXIII.
WIND AS A MOTOR IN THE MINING DISTRICTS.

Already the scarcity and dearness of fuel for steam machinery is a
heavy expense upon mining and metallurgical operations in many of the
sparsely wooded or desert mining regions of the great interior basin of
this continent. In different districts, different expedients have been
adopted or proposed for relief from this great and growing burden.
Water-power is, of course, scanty in those places where there are no
trees. If there were more water in the country, there would be more
trees, and so more fuel. Devices for saving fuel in the generation of
steam are much in vogue among the engineers; and, without stopping
here to condemn or recommend anything of this kind by name, I would
say, in general, that the construction of the boiler and fire-places is a
matter of great importance in the mining districts of the far West, since
a small saving in fuel, or time and labor, represents a large saving in
money, where wood and wages are so high. At Virginia City, Nevada,
the mill-men are helping themselves with a railroad, by means of which
they will be able to obtain fuel from the inexhaustible forests of the
Sierra. Along the line of the Pacific railroad, from Laramie on the east
to Corinne or Elcho ·on the west, the fine coal of the Hocky Mountain and
Wasatch beds will doubtless be introduced as a substitute for wood. It
ciannot be surpassed as a steam-coal; and some of the beds, it is hoped,
will be found suftable for metallurgical purposes-if not for blast fur~
riaces, at least for reverberatories.
But there are regions, for example, through Central Nevada, stretching from Cortez to Pahranagat, which are remote from railroads, waterpower, and coal-beds, and which, if their mines are developed with the
vigor they deserve and will repay, are certain to experience great distress for want of motive power to drive the machinery of their mines
and mills. The feeble, scattered growth of pine-nut trees in the mountain canons of these districts will not long support an active industry.
We have heard a good deal, since the new philosophy of heat came in,
of utilizing the heat of the sun. Captain Ericsson's famous letter on
the solar engine, wllich he proposes to construct, and by which he expects to transform radiant heat into horse-powers by the tllousand, is
fresh in the minds of most readers. Otber (and possibly less trustworthy)
inventors have plans for availing themselves of the electricity generated
in the earth or the elements. Some time ago, an aspiring chemist
claimed our admiration for his process for reducing ores by means of
thunder-storms. But it has been abundantly shown that electricity, as
.a motor, is too costly to be used with profit; and, as for Captain Ericsson's solar engine, we do not yet hear of it on a large working scale.
:Moreover, there are one or two reasons for preferring a somewhat different utilization of the heat-power of the sun. The philosophers are
agreed that great loss of power inheres in all our engines for converting
heat into motion. Nature produces motion more cheaply than we can;
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and our water-wheels avail themselves of her quiet economy. But there
is a more direct medium than flowing water between heat and motion,
namely, moving air; and in all the range of mechanical motors the windmill is perhaps at once the most neglected and the most promising.*
The windmill's weak point is its dependence upon the weather; but
the solar engine would be still worse in this respect, for, taking the
year together, we may say that it blows oftener and longer than it shines.
Twelve hours out of twenty-four there is no sun, though considerable
wind. Water-powers are also, in a less degree, open to the same objection. They stop for dry weather, cold weather, and very wet weather.
Nothing but steam may be thoroughly depended upon at all times to
do the full duty expected of it. But this advantage of steam is measurable in money; and at some times, in some places, the price of fuel
may be so great as to overbalance it.
lt:Ioreover, it might be well worth while, in some cases, to employ some
of these motors, even though a steam-engine should stand idle, waiting
to be used when sun or air or water failed. Stamp mills are at present
frequently built so as to be geared as need dictates, either to a waterwheel or to an engine; and it is one of the disadvantages of the" directacting steam.stamp" that it must have steam, and can never be employed with cheaper motors. Besides, we are not at the end of our
resources concerning the storage and equal distribution of the fitful
sources of wind and sunshine. By the elevation of water into a reservoir, or by the raising of heavy weights, it would be possible to accumulate power while the motive forces were acting, and thus obtain a
regular supply for what would otherwise be wasted hours. The practice of hydraulic miners who buy water of ditch companies, and let it
run from the ditches into their private reservoirs for twenty-four hours,
so that during the ten or twelve hours of labor they can use it in a double
stream, is precisely the reverse of that to which we refer; but it proves
the practicability of both. The hydraulic miner wishes to obtain a
greater force during a less time, and to that end accumulates the results
of a steady power during a longer time. It would be scarcely more
difficult, by employing great power for a short period, to obtain results
which could be beneficially distributed through the whole day. Our
inventors might profitably turn themselves to the consideration of the
best mechanical contrivances to facilitate this exchange of force and
time. But, finally, there are many kinds of work to which machinery
is applied in mining that need not be continuously performed. If windmills perform the duty of draining the low coasts of Holland, or irrigating the arid plains of California, there is no reason why they should
not be so constructed and arranged as to do the pumping in many of our
mines, where the depth is not great nor the amount of water excessive.
I might even say that if the grist-mills could wait (as in the good old
times they were fain to do) for a fair wind to do the grinding, even a
quartz-mill might be run, though .with much vexatious interruption, m-1
the same rude plan. Cessations for want of wind would be less common
than the reader might suppose. Precisely those regions where scarcity
of fuel and water-power might lead to the expedients we are discussing
are noted for their perpetual winds.
Certainly it seems a pity that men should suffer so much pains and
loss by reason of the expense and difficulty of the motors to which they
* For valuable notes and suggestions in connection with this subjeet, I a.m indebted
to Dr. P. H. Vanderweyde of New York, himself a native of the country of windmills,
though for m:tny years a well-knowu resident of the United Sta.tes. Mr. Blake is not
responsible for this chapter.-R. W. R.
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are accustomed, while every breeze that whistles over their heads is
piping of power unheeded and running to waste. Possibly the highest
science, as well as the most practical economy, may dictate a return to
this motor of our fathers, and a development of its capacity in the light
of that mechanical perfection which has been bestowed upon other rnachines. I would not be understood, however, as declaring any universal
and hitherto unacknowledg~d superiority of windmills. It is enough to
say tllat windmills are likely to be the best we can choose in certain
cases where, before long, we shall have to choose that or nothing.
But if we would learn the best practical construction, and appreciate
the great capacity, of windmills, we must look to those countries in
which they have been most thoroughly studied and most widely employed. It is said that this device was brought from the Orient by the
Crusaders, and introduced in the sixth century into France, Flanders,
and Holland. Northern Germany,_however, claims the invention, in the
eleventh century, of the large post-windmills called Bock mills, which
will presently be described.
But Holland is, above all, the country where this motor has been most
extensively applied. The civilization of that state, nurtured into early
maturity by the natural obstacles with which it was forced to contend,
was for a long time in advance of that of the rest of Europe. The sea
was at once its greatest benefactor and its devouring enemy. In regions
possesRed of a varied topography there is natural drainage, resulting in
natural water-power; but the low, flat surface of Holland at once demands the drainage and denies the power. Besides the necessity of
power for pumping, there was also from early times grain to be ground
for the food of the inhabitants, and timber to be sawed for marine and
civil architecture. Long before the introduction of the steam-engine,
iu fact for more than a thousand years, the power of the wind has been
employed by the iudustrious Hollanders in the performance of these
duties; and even at the present day, though the great modern motor is
fully understood and appreciated in that country, the old favorite still
holds its place, and Holland possesses the largest windmills and the
largest steam pumping engines in the world.
Some notion of the amount of work performed by windmills in Holland may be deri-ved from the statement that, between 1440 and 1850,
more than a hundred large and small ·lakes, having a total area of a
quarter of a million acres, were drained by this means, restoring this
amount of most fertile soil to settlement and cultivation. In the drainage of the great Haarlem Lake, and of a few smaller ones, steam was
introduced in 1845, but it is still an open question whether wind could
not have been more economically employed. Holland possesses neither
coal-mines nor forests; and steam, with all its ad vantages of uniform
and continued availability, cannot compete in economy with wind. It
has been used in the instances referred to, and is employed as an auxiliary, or held in reserve in certain localities, where, in occasional seasons of much rain, coinciding with little wind, the windmills in use hav-e
been found inadequate to perfect drainage.
It may be mentioned, in passing, that this region possesses large deposits of peat, and that dried peat or turf is ~ common fuel. Tl.Je use
of pe<.tt as a steam fuel has therefore been naturally a subject of much
interest, and has received thorough investigation. It has been found
inferior to coal, and though the densest varieties are superior (weight
for weight) to wood, their greater bulk and too rapid combustion render
them iuconvenient and undesirable for this purpose.
Concerning the usefulness of windmills for operations requiring small
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power, nothing need be said. They are extensively used on the Pacific
coast in raising water for irrigation; and they migQ.t with advantage be
employed generally by farmers and others for numerous domestic purposes. such as churning, turning grindstones, &c. I think their application woul<..l be more extensive in this country but for the numerous
patented and more or less complicated modifications, which tend#both
to increase their cost and to limit their power.
There are two great classes of windmills, distinguished by the position
of the sails. The vertical mills have their wings or sails so placed as
to turn in a nearly vertical plane, about an axis nearly horizontal; and
the horizontal mills have their wings turning about a vertical axis. The
latter are far less effective, giving for the same surface of sails and
strength of wind, according to Sir David Brewster, not more than onethird or one-fourth as much power as the former. They are seldom
constructed, except in situations where the necessary height cannot be
given to vertical sails. I have seen some of them along the Pacific
railroad, employed for raising water into tanks for locomoth~e supply.
As might be expected, they do not give satisfaction. The secret of their
comparative inefficiency is the small surface exposed to the impulse of
the wind at any one moment, and t.h e interference of the wind passing
through and striking the backs of the opposite sails. The mechanical
contrivances intended to obviate this difficulty by a continual adjustment
of the sails are liable to derangement. At all e-vents, the vertical mills
are more suitable where great power is desired, and this is the purpose
to which I desire to call particular attention.
The yertical windmills may be divided again into t~Yo classes, in the
first of which the whole mill building is revolved, so that the sails may
face the wind fi'om any quarter,
while in the second only a dome
----=="-=====-~ revolves, carr.ving the S<-tils and
their axis, while the buildi11gwith
its maehinery remains stati ouary.
The former are the post or Boek
mills, to which allusion bas already been made. Their construction may be understood from
the accompanying ill nstration,
which, with the twofollowing, has
~~~~~ been kindly lent me by :l\fessrs.
·western & Co., publishers of the
l\'lanufacturer and Builder, a pic='-_,:::::.===-c=- torial monthly magazine of New
York. A strong, conical tower
of lieavy timbers, from ten to
twenty feet high, rests upon five
piers of masonry. At the apex
of this framework is a pivot or
column of iron, fitting into a corresponding socket or box in the
floor of the mill. Upon this column the mill rests and revolves.
The building is entered hy means
Old-style Post Mill of Holland.
of a staircase extending nearly to
the ground, on the side opposi~e the sails, an.d so strongly built a?d bra~ed
as to furnish a convenient pomt for attachmg the ropes or chams wh1ch
anchor the mill in any desired position. A dozen posts are set firmly
7
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in the ground about the tower, and a capstan wheel is attached to the
bottom of the staircase, with two ropes or chains around its axh;. These
are made fast to the nearest posts, one on each side of the staircase:
and the mill is thus held securely as long as desired. The revolution is
effected by pushing a stout lever, which projects uownward from the
mill.
It should be remarked that in Holland all contrivances for turning
the mills by vanes or otherwise, through the action of the wind itself,
or for regulating the position of the sails by mechanical contrivances,
operated by the greater or less force of the wind, have been abandoned.
They are only applicable on a small scale, as a little consideration will
show. The force or change in force of the wind which would suffice to
operate such devices in small, toy windmills, such as are frequently used
in this country, would not suffice to turn a heavy building or adjust
large sails, such as are required for the development of many horse·
powers.
.
This is especially the case with tlle other class· of vertical mills, in
Yented in Holland during the 16th century, and hence known in Europe
as the Holland windmills. The post-mills are convenient enough for
grinding grain, since it is a matter of indifference where the grindstones
are situated, or where the entrance of the mill is found; and the revolution
of the whole mill on its vertical piYot is therefore not objectionable.
But in driving a wheel to displace water, it is impossible to
carry the channel around when
the mill turns; and in sawing
lumber it is highly inconvenient
to have the floor on which the
saws are working, the discharging doors, &c., continually
changing position. Moreover,
the size of sails and amount of
power are limited by the weight
of the structure which can be
supported and revolved upon
the iron pivot below. These
considerations gave rise to the
larger and very different mills
just mentioned.
The annexed illustration represents one of these mills of
moderate size, used for sawing
lumber. Here the revolution
of the dome is effected by levers
projecting from the sides, and
worked from the balcony at the
top of the stationary portion.
The sails are also adjusted from
this balcony, their motion being stopped for the purpose by
a brake, which is indicated in
the figure, with a rope reaching ------'''- ----==----....___ ____,
down to the balconv.
Mill for sawing lumber.
Still larger mills are employed for raising water. The sectional view
on the next page represents the system employed in Holland to urain
the lakes.
H. Ex. Doc. 207--46

7:!2

MINES AND MINING WEST OF THE ROCKY MOUNTAIXS.

Section of Holland Mill for raising water.

Tlle mill simply turns a whe~l, similar to thl' paddle-wheel of a steamboat, aud immersed three or four feet in water, which it pushes forward,
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not raising it more than one or two feet, but displacing immense masses
in a Yery short time. If water has to be raised, say sixteen feet, eight
or ten such mills are placed at suitable distances along a long narrow
channel, each feeding the next and each doing its share in lifting the
water.
These are often immense structures, a hundred feet in height, and
built of brick, on foundations prepared with especial precaution, by
reason of the constant vibration to which they are subjected. The
diameter at the bottom is about forty feet, and the walls. are three or
four feet thick, while at the top the diameter is some twenty feet, and
the walls are thinner in proportion. The vertical shaft for the transmission of power extends through the whole height of the tower, and
is placed exactly in the centre. The axis of revolution for the sails is
supported b~"' a dome, which revolves like the dome of an observatory,
and the connection with the vertical shaft is made by means of bevelgearing, so that the revolution of the dome does not distm·b nor in any
way a.tfect the gearing for the transmission of po'~Ver. The :figure shows
the balcony, with the lever arrangement attached above to the cap, and
provided below with a windlass. The sails have been intentionally
omitted in this engraving. Indeed, they always are furled in high winds,
the surface of the beams being such that they may be driven without
sails if the wind is strong enough. The :figure also makes it evident
how the cap and upper axis can be turned round without interfering
with the operation of the mill, as the main shaft, transmitting the motion, stands in th3 middle of the strncture. The fi·ee space in such a
mill is occupied by lodgings for the attendants and their families. The
working corps is much like that of a sailing-vessel, consisting of commander or foreman, :first and second mates or assistants, carpenter or
millwright, &c. The capacity of such a mill may excQed a hundred
horse-power.
There are several principles and rules of experience to be observed.
in the conRtruction of all large windmills. One concerns the inclination
of the axis of revolution of the sails, which should not be perfectly
horizontal, but inclined 100 or 150 above the horizon, observation having
shown that the impulse of the wind is commonly exerted in a line descendmg at this angle.
Another principle of construction concerns the angle of the sails.
The velocity of the wind being nearly uniform over the whole sail, while
the rapidity of movement is much greater at the extremities of the latter, it is evident that the inclination of the sail should increase as
the velocity of revolution increases. The best results are obtained
when the inclinations to the line of the wind are nearly as follows: at
~ the length of the wing from the centre, 70o; at i, 71 o; at i, 72o; at
~-, 74o; at t, 77io; at tile end, 830. Some authorities prescribe a scale
of variations from 60° to 80°. According to Euler's mathematical calculations, the efficiency of the machine is greatest when the velocity of
the extremity of the sail is twice that of the wiud..
The follewing table presents approximately the effective total pressure of tlle wiud per square foot upon the sails, at different velocities.
From these :figures the proper deductions must be made for the angle
at "hich the wind meets the sail, and for the friction of the machinery,
in order to obtain the amount of power available.*
~

See New American Cyclopredia, Vol. XVI, p. 468, Art. 'Vindmills.
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These figures show Low great a power .may lJe obtained by suitable
machiuery from the motion already proYided by nature iu localities
where other sources of power seem to be lacking. The necessities of
man.r such :regions in this country should lead to the study on the part
of cngiuPers of the neglected, and perhaps despised, "old-fashioned
Dutch mill&."
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PROCESSES.

CHAPTER LXXXIV.
GENERAL REMARKS.

It is quite generally believed by men of science abroad, and frequently
repeated by those who ought to know better at home, that we are blundering along in this country in the treatment of our gold and silver
ores, totally ignorant of the experience already gained iu older countries; that somebody should be sent to Europe by our government to
study the methods of gold and silver metallurgy there employed, and
to enlighten us with the results.
A large class of persons, on the other hand, scout the idea of all
science from Europe, and point to the fact that we already surpass
every country in the world, unless it be Australia, in the completeness
and economy of our gold-extraction, while all the imported processes
have hitherto failed.
The truth lies between these extremes. American metallurgy is
neither wholly ·in advance nor wholly in the rear of the same science
in other nations. Out of our peculiar circumstances and eonditions we
have developed some distinctively American processes with which
Europe cannot compete, because the experience of Europe has not led
to the perfection of such devices. Thus the hydraulic system of min-·
ing, adapted to work cheaply large areas of auriferous earth, is native
and peculiar to this country, and is employed on a larger scale and in
greater perfection here than anywhere else. The California stamp-mill,
with all its modern improvements, cannot be surpassed in the world for
completeness ·of cleRign and mechanical simplicity. Russia and Hungary cannot show such economical amalgamation as we do. Even in
the treatment of tailings and sulphurets, we have employed and improved nearly all the European methods which our economical conditions will admit, and we have invented several of our own-such as the
pan-process, the BrUckner cylinder, &c., which seem to be much more
promising than the plan of the eminent Professor Rivot, which has repeatedly failed among us, and never succeeded. Again, in the treatment of silYer ores, the Washoe process of pan amalgamation is an outgrowth of American necessities, a hybrid from the arrastra and the patio,
original with us, and not only remarkable in itself, but capable of modifications and applications which considerably diminish the realm of
smelting. The Freiberg barrel-amalgamation is indeed adopted in many
places; but we have, in place of laborious roasting in reverberatories,
the cylinders of BrUckner, and the shaft furnace of Stetefeldt, both
American inventions; that is to say, the product of foreign science,
stimulated and directed by actual experience in this country. All the
instances just given testify that we are not without an American metallurgy. Even now, it is necessary for foreign governments to send

•

728

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

agents here to study our methods and report at home. We know the
processes of Europe better than Europe knows ours.
But this American metallurgy which is springing up, is sadly desultory, incomplete, untrained, and unsystematized. Each step of progress costs more than it should. Thousands of experimenters waste
their time in trying processes that have failed already, but of which
they have no record. Many devices, even, that have been thoroughly
tested and condemned in Europe ~pring up to enjoy a :flourishing though
brief career among our enterprising and ingeniou~ people, not learned in
their history. But many more originate among us, and, for want of
harmonious action or organization among the mining interests, they are
tried here and there, and the result~ of each trial smothered or magnified, so that it takes much more time and money than it ought to require to produce in the public minu the notion that a particular plan
is beyond doubt good or bad. To furnish a nucleus of experience and
an exchange of information, to settle many important points yet mooted
in our incomplete American system, to consolidate and cheapen our
progress, a national school of mines seems to me to be absolutely required.
The California stamp-mill process for gold is described in a number
of well-known books, perhaps most completely in that of Mr. J. Arthur
Phillips on Gold and Silver. It is admitted to be the best method thus
far developed in actual practice on a large scale, for the treatment of
auriferous quartz. The idea of smelting the ordinary auriferous quartz
(even of low grade) has been put forward at different times by the possessors of patent fluxes; but its absurdity will appear if we reflect that
every five dollars' worth of gold in a ton of quartz constitutes but one
one-thousandth part of one per cent., or one one hundre~-thousandth of
the whole mass. To smelt auriferous quartz, therefore, is to flux andremove, practically, one hun<lred per cent. of quartz. The case is different
when the barren material is not quartz, which needs a base before it
will tlux, and still more widely different where the ore contains some
other useful metal beside gold, such as lead or copper, and where the
gold, for some reason, escapes the stamp process. There is a field for
smelting which may become important and extensive, but it never can
supersede amalgamation.
This process, being principally mechanical, has been partially considered in a previous section. The causes of loss, and the direction in
which greater perfection is to be desired and expected, will now be made
subjects of brief comment.
Alleged losses of gold in stamp-mills may be divided into two classes.
Either the gold is mysteriously lost, and cannot be subsequently traced,
or it is to be found by assay in the tailings. In the former case, I am satisfied, after many observations, that the loss is generally only apparent, and
may be referred to incorrect sampling or assay of the ore. An ordinary
assay of gold ore, made previous to crushing, is not nearly so trustworthy as an assay of the tailings, properly selected. Hence, if the
two, t.aken with the yield of amalgam, do not agree, the quartz assay is
probably in error. Sometimes, however, batteries leak, and gold is lo•:st
under and around the mortars. Sometimes, on the other hand, workmen are dishonest, and charge losses upon the mill which their own
peculations have occasioned. Occasionally, where the tailings do not
settle in a quiet spot, but are hurried away in a swift stream, more or
less fine gold is swept off before it can be deposited. As~ays to test
this question should, of course, be made with due precaution as to these
points; but one thing our experience denies, viz, that there is auy pos-
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sible 111) sterious loss of gold in the stamp-mill process. The lo~s is
mechanical, definite, always traceable, sometimes a'Toidable or curable,
and neYer supernatural, as the arguments of some would nlmost tend
to make us believe.
When the loss has been traced it is generally found to be due, apart
from imperfections in the machinery, to the presence of fine gold, rusty
gold, or pyrites, or to the flouring of the quicksilver. Floured or granulated quicksilver and fine particles of gold have, in common with some
other pvlished metals, the property of condensing on their surface:::; films
of air, which decrease the specific gravity of tile particle. As the amount
of air, and lJence the amount of decrease in specific gravity, is proportional to the surface exposed, and its ratio to the mass of the partide,
and as the smallest particles expose always the largest proportional surfaces, (tlle cube root:-~ of the volumes being as the square roots of the
surfaces,) it follows that very fine particles will acquire a density less
than that of water, and will, in fact, float upon it. .M any more will be
rendered so light as to settle very slowly. Perfect protection against
this source of loss has yet to be found. The best expedients now known
are to avoid that apparatus which tends excessively to flour the quicksilver, and to use sodium amalgam, cyanide of potassium, &c., to collect
it when floured, though no mere chemical reaction will completely do this.
~Tith regard to the fine gold, it may be saved by careful manipulation,
I am convinced, even in our present apparatus, to a greater extent than
now. Of course, a t~wift current of watrr, escaping from the mill, must
be avoided, if the gold is fine. Dry amalgamation has frequently been
attempted, and never yet has succeeded. The use of quicksilver vapors
is highly objectionable on account of their poisonous character. It is
true that amalgamation can take place in tightly-closed retorts, but the
regular discharging of these retorts, aud, still more, their leaking, wearing out, or bursting, are perpetual sources of danger to health and lifo.
The iullalation of the vapors of mercury, during experiments of this
character, caused the twelve years' suffering and finally the lamented
death of Dr. J . .Adelberg, of New York, one of the most brilliant mining
engineers and metallurgists of the country- lie died a comparatively
young man, after a gallant lJut inefl:'ectual struggle against the poison
that had taken insidious and unrelenting hold upon him; and the warning of his terrible, vain conflict, his sufferings and his premature death,
sheuld lead our metallurgists to beware of recklessly employing mercury
in vapor form.
Rusty gold is apparently the result of the decomposition of auriferous
sulphnrets of iron. The greater part of the fine gold found in our ores
has been iu such association, and generally the oxidation of the pyrites
by slow natural processes leaves the gold in amalgamable form, but
sometimes a coating of iron oxide is formed over the particles of gold.
This is also the case when sulphurets are artificially roasted. We may
perhaps suppose that slow oxidation leaves clean gold, while quicker
oxidation, wllether natural or artificial, leaves rusty gold. Various devices have been employed to remove this inconvenience. The rust:r
gold will not readily amalgamate with mercury, and the slight contact
afforded by copper plates is not sufficient for its treatment. Pans
which grind the ore together with mercury are more efficient; but
these produce so much fine gold. and floured mercury that it is never
well to use them first. The best manipulation is that which catches all
coarse fine gold, if po~sible, in battery or on plates, and passes the pulp
or blanket-washings into close amalgamators of various kinds, or into
pans. Of this the Eureka mill, at Grass Valley, is a good example.
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The treatment of sulphurets under the stamp-mill system has been a
question of considerable difficulty. These are usually iron or copper
pyrites, containing gold. The di:fl'erent practicable methods of treating
them so as to secure the gold may be classified as follows. Concentration should iu every case precede, where the amount of sulphuret is not
large, in proportion to the gangue.
·
1. Natural decomposition by time.
2. Roasting and amalgamation.
3. Pan amalgamation with chemicals.
4. Smelting.
5. Chlorination.
Of these methods the first is the cheapest, but it is not equally practicable for all varieties of pyrites. Some pyrites decomposes very
quickly when exposed to the weather, especially if it h:; from time to
time drenched from a hose. In favorable localities the manufacture of
copperas might be combined with the elimination of the sulphur in this
way. After a suitable time the heaps of tailings could be again run
through the mill, aud a considerable quantity of gold extracted. Thi~
slow oxidation does not seem to produce rusty gold. In the Southern
States, this simple expedient was quite common thirty or forty years
ago, and I have heard of instances in which the second or third milling
of gold ores produced as much gold as the :first.
The plan of roasting the ore to remove sulphur, and then amalgamating it, seems quite rational, but it cannot yet be said to have succeeded. The roasting apparatus, invented in such abundance, has frequently been quite imperfect. In no other department of metallurgy
have our inventors made such a brave show, with so little real success.
Their plausible experiments turned on the fact that whatever is dene to
sulphurets, the first change produced is and must be a partial desulphurization. Hence the pyro-ligneous acid, the superheated steam, the
cold bath, the hot bath, and numerous other fanciful inventions, comparing their results with the results of no process at all, could always
claim to have desulphurized more or less of the original mineral.
But other and more scientific appliances seemed equally to fail. Thereverberatory, the Gerstenhofer terrace furnace, the Bruckner cylinder,
have all been tried on gold sulpburets in Colorado, though it is claimed
that they have not been thoroughly tried, and that the practical success
of the reverberatory and the cylinder in treating silver ores for amalgamation promises better results with gold ores than have yet been achieved.
However this may be, the fact is strongly indicated by careful experiments
in San Francisco, that the roasting of auriferous sulphurets produces
rusty gold, wllich will not amalgamate. Mr. Bruckner's experiments at
Central City go to show that, by the addition of salt to the ro~sting
charges toward the end of the process, the coating of iron oxide may
by converted into a chloride and removed. This expedient would, I
suppose, be impossible in the Gerstenhofer, where the addition of salt
would cause the ore to cake on the terraces. Whether the Stetefeldt furuace can be adapted to such a purpose remains to be seen. This is a
subject still requiring investigation; and the essential problem is not to
invent a new desulphurizer, as many suppose, but to find out whether
desulphurized ores can be successfully amalgamated, and if so, how.
The system of pan amalgamation with chemicals is gradually gaining
ground in California. The theory of the pan process, both for gold and
silver ores, has been but little understood by those who, being skillful
and practical mechanics, were, in spite of their ignorance of chemistry,
our best mill-men. The use of chemicals, therefore, has been largely a
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matter of whim or superstition. But there is no doubt that chemical
reactions, involving the decomposition of sulphurets, may be brought
about in pans b~r using proper chemicals in adequate quantity. This has
been done with decided success at the Empire mil1, Grass Valley, where
the cost of the treatment is estimated to be much lower than that of
chlorination, and the results equally thorough. This is another direction
in which quiet but highly important progress is to lle expected.
Smelting is not to be employed except when base metals can be obtained as well as gold. It is one of the most complete, but at the same
time one of the most expensive methods; and for a country like ours, it
bas the great inconvenience that it is a continual process, without
pauses-in a word, without ''clean-ups." It requires constant assays to
control it. The only way to conduct it economically is to perpetually
put back into each stage of the process certain classes of assorted semirefuse; and thus the proceeds of each charge of ore are lost in the general average product of the works. It follows that custom-work, such
as the mills perform, is impossible at furnaces. They must buy ores on
assay, and take their chances as to profit. This combines mercantile
with metallurgical risk, and it is often the case that the proprietor of
the smelting works, to protect himself, puts his price list for ores so low
as to drive away customers, or, to attract customers, pays so much for
ores as to ruin himself. The only way to adapt smelting to our gold
and silver industry is, in. my opinion, to have smelting establishments
under separate administration, abundantly supplied with capital, officered with the best skill in metallurgy and business, and supported by
the purchase of various ores, which, by mixture, can be made to yield
their valuable contents more economically than would be possible with
the product of a single mine. The complete metalhugical and moderate
financial success of Professor Hill in Colorado, is a comment upon this
proposition.
Chlorination is a German process, invented by the celebl'ated Plattner,
professor at Freiberg. It has, howeYer, been considera,bly improved in
this eountr. ·, especially by :Messrs. Kiistel, Deetken and lloffmann. It
is the most thorough of all gold-extraction processes; llut,, in its ordinary
application, it leaves the silver in an insoluble form in the ore. This
could be extracted by subsequent leaching with hot llrine, or the doulllechloriuation (a IIungarian process) could be employed, which gives a
final solution containiug the chlorides of !loth gold and siln~r. In most
ores to which chlorination has been applied, howm·er, the contents of
silver are so small as to be overlooked.
The great cost and difficulty of the chlorination process lie in the preceding necessary roasting of the ore. This must be Yery carefully performed, and has thus far, I believe., required the reverberatory of one or
more hearths. Of course there is much manual labor connected with
such a furnace; and this, with the cost of chemicals, makes chlorination
expensive. I suppose it will not pay to subject to it ores that contain
less than $~0 per ton, and in many places the price of treatment alone
amounts to $25.
The amount of sulphurets extracted in gold ores, outside of Colorado,
is thns far very small. \Vhen concentrated for special treatment, they
do not amount to enough, at any one mine in the country, to keep a
small chlorination apparatus continually running. The sulphurets of
Colorauo, howe\-er, constitute in many cases a great part of the ore. They
are not dis~::~eminated sparsely in quartz; hence they cannot be easily concentrated to a high value. It seemEl to me, therefore, that for the average
grade of Colorado snlphurets, natural U.ecomposition, or the improved
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pan process with chemicals, affords at present the greatest promise. The
former might be tried without much expense, as many mills have saved
large heaps of tailings.
The losses in Colorado mills, the value of the tailings, and the
original value of the average ore, have, however, been habitually
overstated. The mills run very slowly, (more slowly, I think, than
is necessary or advisable,) and manage to save a large proportion
ofthe gold. Recently the object of mill-men seems to have been rather
to reduce the value of tailings by perfecting the process in the mill,
than to subject the latter to a second handling. The result is that most
of the tailings contain enough gold to be an annoying loss, but not
enough to pay for further treatment. I cannot help believing that this
whole matter could be better adjusted in Colorado. The mill-men of
that Territory must either admit that their ores are not so rich as has
been represented, or that their extraction is inferior to that of other
mining regions; that is to say, less perfectly adapted to the circumstances of the case. I would not see a blind imitation in Colorado of
California or ~ evada mills; but I would gladly see the Colorado mills
as well suited to Colorado as the best California mills are to California.
This will certainly come in time.
From the foregoing summary it may be seen how little Europe has to
do with our present stand-point in the treatment of gold ores. vVhat
she can give us is the scientific spirit and training which will construct
out of the abundant materials at hand an American art of gold metallurgy.
Iu the treatment of silver ores, America has given birth to two most
important processes, the patio and the pan amalgamation. Of these,
the former is not in use in the United States, experience having shown
the climate, in most of our mining districts, to be unfavorable to it.
There are some, however, who still think it might be in certain localities
successfully employed. The pan amalgamation is the so-called Washoe
process, and consists in passing t.he pulp from the stamp-batteries into
pans, where it is stirred or ground, together with quicksilver, and sometimes with chemicals, especially copper, vitriol, and salt. This process
has been considerably improved since the publication of J\fr. Kiistel's
book, in which it is described, and a new and thorough publication on
the subject would be very desirable. The practices of mill-men continue to differ widely, and many points of vital interest and importance
remain as much unexplained as ever. Two improvements are, however,
unquestionable. The first is the increase in the size of the pans; and
the second is the adaptation of the Washoe process to refractory-ores
by means of chemicals in the pans. This is nominally by no means
novel; nevertheless the successful application of blues tone and salt in
the proper quantities to effect the decomposition and pan amalgamation of
sul phurets, was only effected by the Brothers J anin within the last two
years. (See my last report, p. 54.) The discovery is especially applicable to the slimes of the Comstock mills; but it may become important
elsewhere.
The Freiberg process, as it is called in this country, consists in the
roasting of refractory ores with salt and their subsequent amalgamation.
The amalgamation is generally carried on in pans, whereas the true
Freiberg method employs barrels. The dispute between the advocates
of the two kinds of amalgamation is not yet settled. Further discussion
of this and other points in the process will be found in the chapter on
the Mettacom mill of Reese River district, where it is employed.
The manner of performing the preparatory chloridizing roasting is a
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matter of great importance. This is the most expensive part of the
treatment, and the rapid disappearance of fuel in the silver-mining districts renders economy in that item highly desirable.

CHAPTER LXXXV.
THE REESE RIVER PROCESS-THE METT.A.COM MILL.

The best mills using the Reese River process of dry crushing, roasting, and amalgamation are probably the Manhattan, at Austin, and
the Mettacom, in the same district, about a mile from Yankee Blade.
The latter mill is in many respects unsurpassed in the country; and I
was so impressed with the excellence of its general plan and arrangement, and with the skilful manner in which it was operated, when I
examined it in 18G8, that I have chosen it as the basis of a minute
description and discussion. I am indebted for detailed information to Mr.
John Howell, at that time superintendent, one of the most intelligent
and experienced mill-men in Nevada.
The 1\iettacom mill was erected in 1865-'66 to work the ores of the
mine of the same name belonging to the Mettacom Company, and
owned, I believe, principally in New Jersey. Like all the narrow veins
of the district, the l\1ettacom was not able to furnish ore enough to
occupy the mill. In fact, though a g:r:eat deal of rich ore has been from
time to time obtained and reduced, regular and extensive stopes have
never been opened; and the great cost of dead-work in shafts and drifts
has don btless exceeded all returns. For the year ending July 1, 1869,
the mill has not made regular runs; but since that time it has been
running on from the Lane and Fuller mine, on Lander Hill.
The mill contains ten stamps, in two batteries of five each. This
number of stamps is generally considered to be the best. As the stamp:.;
at tlw end of a mortar do less work than the others, the more there are
in one mortar the better the average work; but six would be too many,
on account of the necessity of greatly increasing the diameter of the
cam-shaft to prevent its springing. l\1any mill-men believe that five
stamps, dropping in proper order, produce the best" wave" or "splash"
of discharge through the screens; but this opinion refers only to wet
crushing.
The weight of the stamps is nearly 900 pounds each. There is not
so much difference of opinion now as formerly among good mill-men as
to the proper weight for stamps. As the amount of horse-power (an<l
hence of fuel) required to run a battery depends directly upon this
weight, it has been necessary to :find out by experience whether heaYy
blows do as much work in proportion as lighter oues, and where the
proper medium lies. The question has quite as much to do with the
discharge as with the crushing. The blow of the stamp not only pulverizes the rock, but drives it outward through the screens. In dry
stamping this is the only force which effects the discharge. Hence the
weight of the stamp should not be so great as to necessitate slow rnuuiug. Probably 750 to 800 pounds is the best weight for general use;
though, if all mills were run as skilfully as the Mettacom, even 900
pounds would not be too heavy.
The stems are 3-§- inches in diameter. 'rhe usual size is 2~, and these
stems arc, therefore, nearly 20 per cent. stronger and heavier thau ordinary; the proportion being as the squares of the diametP.rs. 'fhe ad-
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vantage of putting a larger proportion of the total weight into the
stern is the diminished vibration from the blow on the tappet. The
stems should always be fitted as closely as possible to the guides; but
light sterns spring or bend, an<l wear the guide in rising. There is no
wear of this kind in falling, so long as the stem is trrre. The st,erus are
set 82- inches apart, the bosses and shoes work within about t\VO inches
of each other, and the distance between the tappets is about threefourths of an inch. The whole length of each battery-mortar is therefore about 5 feet 6 inches.
The cam-shaft is rigged with single cams. The old fashion of triple
cams is now about obsolete; but the usual form is the double cam,
which many mill-men still prefer, claiming, that as it gi,Tes two drops of
the stamp for each revolution, it saves friction in gearing, and enables
the battery to be run at high speeds, without running the engine as fast.
These and other arguments for the double cam only prove that it suits
the maehinery which bas been calculated for it. As a matter of fact,
however, I have nev~r seen double-cam batteries equal the single cams
in speed; and I think Mr. Howell is right in claiming the advantage for
single cams, that the shoulder can be brought <lirectly Tinder the tappet,
so as to prevent catching. With the ordinary <louble cam, the shaft
must be set further back from the stems, and the cams are easily caught
and broken.
This subject is directly related to the speed of the battery. The
Mettacom mill has vindicated triumphantly the wisdom of its peenliar
features by the most extraordinary running on reeord. For months together the batteries have been kept at from 98 to 100 drops per minute,
rising to 102: or even 105, and never falling below 94; yet there has never
been a cam broken in the mill. The Manhattan, an excellent mill, with
double cams and stamps weighing only 750 pounds, cannot safely run on
the same ore at higher speed than 85 to the minute, and Mr. Curtis, the
able superintendent, with the performances of the Mettaeom before his
e,Yes, naturally declares himself in favor of the single earn, which would
enable him to run his batteries up to 110 per minute. The Mettaeorn
t:ltampsfalllOinehes. The originaldropwas9-2 inehes; but it was increased
to ease the earns and give less jar. 'J~he rebound of the stamps amounts
sometimes to 12- inches. Strange to say, the high speed maintained has
not caused excessive necessity of repairs. On the contrary the bnttery has stood the strain better than any other within my knowledge.
Even the shoes and dies, which were not supposed to be unusually
good, being bought for ordinary hard iron, lasted for five months of
eontinuous running without being replaced. This fact cannot be adequately explained. Probably that partieular set was a lucky oast. Ord-inarily, it would have worn out in about six weeks; but I do not doubt
that the heavy charges put through the batteries at high speed protected the shoes and dies from pounding on one another, whieh they
are quite likely to do in ordinary mills, especially when the feeder is
careless. A mill running at 100 to the minute keeps the feeder busy;
and he does not wait for a stamp to thunder out , by pounfling on its
anvil, that it has finish ed its last mouthful and w:.mts another.
A fact not to lw oyerlooked in this eonneetion is the great solidity of
the batters frame and foundat ion s. Nine-tenth s of the stamp-mill::; or dinarily ereeted would rack themselves to pieces, if run as the Mettacom
has been, without breaking so much as a bolt.
The gain in quantity of ore erushed is more than proportionate to the
inerease of speed. As I have remarked, this quantity depends, in drycrushing e'specially, on the diseharge. I shall speak of that presently,
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it regards the arrangement of screens; but I now refer to the frequency of the drops which supply the direct impulse and the air shock,
by which the dry "pulp" is driven through the screens. 1\Ir. Howell
found by experiment that with 60 drops per minute he could J..mtt1Jrough
in twenty-four hours only about 4~ tons; no drops gave a little over 10
tons; and 102 drops 1norre than 152- tons. If we assume that the increase
in consumption of fuel would be the same as that in the power generated
by the falling stamps per minute, we shall have:
No. of drops Horse-power,
por
per stamp.
minute.
60
90
102

1. 36
2. 04
2. 22

Increase of
power.

-------------·
50 per cont..
10 per cont ..

Yield.
4}
16
13}

of I
I Increase
yield.

1

i22·P<~·"·..·
55 por cent.

The increase of· speed from 60 to 102, or 70 per cent., increased the
yield from 4~ to 152-, or 244 per cent. To this should be added the
gain in wages, interest on capital, &c., secured by rapid running.
This comparison does not fairly apply to wet-crushing, though I am satisfied that in that process also bigil speeds are the best. But the difference is not so startling. Most wet-crushing mills come pretty near the
average of 1-! tons crushed in twenty-four hours per horse-power developed by each stamp. But the above table shows a variation from 0. 33
tons at GO to 0. 70 at 102. The performance of the l\lanhattan mill is
about 0. 45 tons crushed in twenty-four hours per horse-power developed
by each stam1>; and this is n. fair, perhaps a high, average for sucll
mills.
Wilen the throat of the battery is open, the pulp will be thrown botil
ways, aud some of it comes back on tile feeding-floor. This indicates a
fact too often ignored in the construction of mortars, namely, that since
the impulse given by the stamp is radial in all directions, the greater
the surface of discllarge, the higher will be the duty performed. The
l\Iettacom batteries are not pe::·fect in this respect. They have only a
single fi:·ont discharge, but tlu8 is 18 inches high, instead of 1~, as is
usual. It is noticed that the fine pulp comes mostly through the upper
six inche~, and hence, in most batteries, would be thrown back into tile
mortar until it found exit below. Various forms of mortar with increased discharge have beeu recommen<ll•tl. The maximum discharge
per stamp is attained uy Clayton's circular mortar, contrtinillg only oue
stamp. There are also mortars with universal diseharge, in which the
screens go all the way round., being curved at the ends. The most common are the double dischargers, having screens in front and behind, and
the feed over the rear screen. The objection hitherto made to all arrangements involving curved screens is the difficulty of properly stretching and keying them. In dry crushing, cyen a rear screen is found.
to be inconvenient on account of breakage from coarse ore. l\1r. Curtis,
of tllc l\Ianhattan, howeYer, prefers a double discharge, \Vhile .l\Ir. Howell cares more for end-discharges. The l\Iettacom end-stamps arc hung
with tllree-eighths of an inch more fall than the otllers, and still do less
work. The order in which the stamps fall varies in different mills, and
for wet and dry crushing. The two extremes to be~tvoi<led arc a simult:tneous (lrop of all the stamps, which would rack the frame, strain the
engine, destroy the continuity of discharge, anfl probably break thE.
sereens, and a, drop in regular succession, (1, 2, 3, 4, 5,) which would
Hhove the ore to one end of the mortar, and give the stamps at one end.
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too much, and at the other end too little, to do. Some millmen prefer
to arrange the succession so that no stamp shall immediately follow its
next neighbor. The orders 1, 4, 2, 5, 3 ; 1, 3, 5, 2, 4; 4, 2, 5, 1, 3, would
satisfy this condition. Others prefer dropping the two-end stamps first,
as 1, 5, 2, 4, 3 ; or 1, 5, 4, 2, 3. The wave of disc)Jarge or splash of the
water through the screens in wet-crushing is to be taken into consideration. In dry crushing, the objects to be secured are au equal distribution of m~e under the stamps, giving an equal work per stamp, and a
maximum discharge of pulp through the screens. The latter seems to
be best secured by letting the middle stamp drop last. The outer
stamps should then have slightly longer cams, to increase their fall. It
will be found that the central stamps take and distribute nearly all the
feed. Much depends on the skill and fidelit;y of the feeder, in both
kinds of crushing. Hence the automatic self-feeding batteries used in
Corn wall have found little favor in this country. They do not "humor"
the stamps; and the difference in regularity of running and in duty performed, is more than equivalent to the wages of a good feeder.
The screens of this mill are No. 40, brass wire, (1,600 meshes to the
square inch,) which is preferred for dry crushing to the'' Russia punched."
The latter are frequently preferred by mill-men in wet crushing, on account of a1leged greater durability, or in the belief that slits are better.
adapted to discharge liquid pulp than meshes. I take leave to doubt,
.however, whether these advantages in any case counterbalance the
greater proportional diseharge-area offered by wire screens. The Mettacom screens are not vertical, but lean outward about 10 degrees. The
pulp generally goes through obliquely, and is as fine as the siftings of
a horizontal No. 60 sieve. The angle given has been established as the
best for dry crushing. The gain in amount of discharge, wet or dry,
from inclined screens, is universally recognized; but mill-men do not so
generally bear in mind that the screen so set should be a little coarser
tltau the fineness required for the pulp, if the best results are to be obtained. lVIr. Howell's observation is that stamps ordinarily crush faster
than the batteries diseharge. He has often put the pulp back through
his battery, and found it took about as long to go through as fresh rock.
Hunning slow gives the fine dust a chance to fall back under the stamps;
running fast keeps it constantly in motion, and much of it gets out. I
venture to suggest some considerations based upon the foregoing facts,
and calculated, I think, to put mill-men upon the right track in increasing the efficiency of dry batteries. It seems to me that dropping 900pound stamps is a costly way of making currents of air to promote discharge. The object of the mill-man should be to get the highest practicable speed from his stamps, and then to give them such facilities for
discharge as that every drop shall do its fun work in crushing. The
increase of the discharge area is the first and most obvious means, and
a useful auxiliary will, I think, be found in producing a current of air
with a fan, which shall suck or drive the fine dust through the sieve. I
have seen exhausting fans applied in this way in several mills. Tltere
was one in the She!)a, at Star City, Hnmroldt County, and there were
several in the early Austin mills, which were finally condemned. Millmen are too ready to reject such appliances as soon as they cause a little
trouble, whether through faulty construction or careless management.
But this point will be found too important to be dismissed so easily. I
do not remember ever in my life seeing a stamp mill in which the di:fficult.y of discharge did not really delay the work of crushing. The ext.reme of excessive discharge, which would do uo harm, is carefully
avoided, and no one can tell to thiR day, how much the stamp now \11
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use could be made to do, by simply improving batteries in this respect.
The tide of invention is, it appears to me, running the wrong way. We
have innumerable devices to increase the force and efficiency of the blow
of the stamp, which is already in advance of the rest of the machinery,
while the inventions for improving the mortars and discharges are few,
generally imperfect, and regarded with too little favor by those practical mill-men who are alone competent to take hold of them and perfect
them.

,The screens at this mill last nearly four weeks.

When the threads

wear thin they begin to shift, and the screens must be remoYed. They
are turned to prolong the wear. The middle of the screen lasts longest.
The dies, when new, come up to within about one inch of the lowest
portion of the discharge. It is Yery important to make this inter,·al,
called the "height of issue," as small as the screens will bear. The dies
used for :five months wore away about 12- inches, and the introduction of new ones raised the capacity of the battery nearly two tons
per day. ~Inch trouble was experienced in keeping the dies in their
places in the t>ottom of the mortar. Finally 150 pounds of melted lead
was poured in, :filling the mortar-bed about one inch. This is found to
work well. I think that for dry crushing a single die, :filling the whole
bed, would be better yet.. When it wears on one side it can be turned,
and so used till it is worn out. This is a German plan, and used successfully in some· dry-crushing mills managed by Germans in this
country.
The foundation of a battery is the most important part of its construction, and it is the feature most neglected in this country. Few mill
owners like to put so much money "out of sight;" the work of preparing foundations is parsimoniously, ignorantly, or carelessly managed;
and the result is that the batteries cannot be run at high speed, and
even at low speed they are continually settling, or getting out of line.
The great efficiency and stability of the Mettacom mill is due to its carefully-prepared foundation. The mortar-blocks are set on end, upon solid
bed-rock. They are nine feet deep. Before placing them the rock was
thoroughly smoothed and levelled, and the bottom of each block was
planed true. The upper ends of the blocks being (as is the case with
all large timbers) sun-cracked, melted sulphur was poured into the
cracks. The mortars are set on the blocks a.nd screwed down tight. If
screwed (as is frequently the case) directly to the blocks, they will in a
few months get loose, and rock and sand will work between, putting
the machinery out of plumb and endangering the mortar. To prevent
this, two thicknesses of blanket soaked in tar were put between the
mortars and the blocks. .An arrangement was made by which the settling of the mortars could be measured. It is found that, after more
than a year of steady running, they have sunk uniformly less than onefourth inch-doubtless due to the compression of the blankets. The freedom from jar in the mill, while the batteries were running at tremendous
speeJ, impressed me as decisive proof of the utility of the arrangements
described. There is, however, some Tibration in the cam-shaft, which
should have been :fiye inches instead of four in diameter. J\1r. Howell
recommends also heavier bearings. 'l,he latter are now eight inches, and
should be ten. No Babbitt metal is used in the upper box; it cannot
be kept in, and smooth iron is therefore preferred. The battery, rnnning at !)8 to 100 per minute, requires about twent.y-two horse-power,
which is perhaps a litt.le more than half the power employed in the mHl,
and crushes easily seven tons in twelve hours. This being about tbe
usual duty for twenty-four hours, the rest of the mill, especially tbA
H. Ex. Doc. 207--47
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reverberatories for roasting, calculated on that basis, cannot come up to
the capacity of the battery; and this great defect in the original plans has
never yet been remedied. I have frequently found mills in which the
capacity of the roasting or amalgamating apparatus is quite unsuited.
to that of the batteries. In such cases the extra machinery is practically good for nothing, since the capacity of a mill is determined by its
least adequate part. The Mettacom batteries must either run but twelve
hours daily, or they must run for a longer period at full capacity, and
then stand still until the surplus of pulp has been roasted.
'l'he roasting department is also vei·y expensive. It compares unfavorably in this respect with some other mills on the same plan, to say
nothing of the difference between all reverberatories and the Stetefeldt
chloridizing furnace. The pulp from the batteries is deprived of all
moisture by drying with heat from the roasters. Of these there are
four, in the Englisll style. They have 84 square feet each of stirring
surface, and·very lm'' arches. I will not pause here to discuss the proper form for reverberatories to be used in this process, as they are likely
to be soon superseded altogether. The shape most comriwn in Central
Nevada was adopted at hap-hazard, and the excessive lowness of arch
frequently met with is doubtless a defect, as it brings the reducing influences of the flame too closely upon tlle body of the ore. The building
is wide enough for stirring and for cooling floors. Contracted mill-buildings are not economical. They embarrass workmen, especially at the
furnaces, and increase the expense of handling ore. Salt is charged
with the ore, and during the process, to th~ amount of 10 per cent. The
roasting charge is 1,000 pounds, and a complete operation requires about
seven hours. The four furnaces treat, on an average, 6~ tons of ore
daily, each consuming one cord of wood, and all four requiring the labor
of twelve men.
Amalgamation is performed in "Freiberg barrels." The question of
superiority between barrels and pans has not yet been definitely settled,
an<l probably the true answer will differ with circumstances. The pan
is virtually an American invention; American workmen are more familiar with its use, and American manufacturers are greatly interested
in maintaining it. Moreover, the pan is a part of the Washoe process,
in which most of our silver-mill men were primarily trained, and for
which it appears to be well fitted. On the other band, I do not think
that barrels have had a fair trial. All inconveniences which attend
them can be measured in money, and may possibly be more than compensated by the cheapness and incomparably smaller expense of repairs or renewals, involved in the use of barrels. The barrel works
for 10 tons per day will cost :
G barrels, at $200 . _.. _.. _. __ .. __ . ____ ................ ____ . _ $1, 200
540
3 settlers, at $180 ____ ... __ .. _. _ ...... _... _____ ... __ . ___ . _. .
Gearing and machinery. ___ ... _... - . __ ......... ___ ... - .. - - . 300
Total, exclusive of power .. : ...... _......... ___ ... - . .

2, 040

The economy of the process, as conducted at the Mettacom mill, is
satisfactory. There are ten barrels, 5 feet by 4 in the clear, taking each
one ton at a charge, and making 1G~ revolutions per minute. The quantity of quicksilver employed varies with the value of the ore. For $200
ore~ 400 pounds of quicksilver are kept in each barrel. As the wood of
the barrel remains neutral, it is necessary to keep iron scraps in the
barrels to effect the required reactions. For this purpose, about 200
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pounds of wrought-iron (much better than cast iron) are put in each
barrel when the works are started, and the quantity is mamtained by replenishment as fast as it is consumed. The pulp from the roasters, in
which the silver has been chloridized, is mixed with hot water to the
consiRtency of a thin curd, and introdu~ed into the barrels through the
large square bungs, which are tightly closed, and the barrels set in revolution. For two hours no quicksilver is added. During this period the
iron absorbs the excess of chlorine from the ore. After this, the iron
looks bright; the quicksilver is added, and in about three hours amalgamation is in full progress. The revolution is continued over eight
hours longer; wP.en cold 'Yater is added till the barrel is full; the barrel
is revolved fifteen minutes, and finally discharged into a settler. The duration of the amalgamation for one ton is therefore about fourteen hours.
There are two barrels to each settler. The settlers have G feet diameter
and 3 feet depth. They are provided with wooden arms, revolving about
2 inches from the bottom. The collection, retorting, &c., are performed
in the usual mannt>r.
The barrel staves are at first six inches thick. They are now worn
in places about li inches. The present barrels cost $200 each, and have
been running four and a half months. They may be counted good without
repairs for four months longer,when they can be mended, at a nominal cost,
by lagging them up inside, so as to make them in reality last an indefinite time. They are run with friction wheels, and consume less than
two horse-power each. The bullion from pans is generally finer, and
melts with less dross and slag. But the results of these barrels, in
point of amount of silver extracted, as compared with the assay, are
equal, I think, to those of pans.
The power for driving stamps, barrels, settlers, &c., is furnished by an
engine of about GO horse-power, run at 40 to 45; steam pressure, 55 to 60
pounds. Steam is supplied by two 16-feet. tubular boilers, 44 inches in
diameter, and containing 42 tubes each. The steam cylinder has 1±
inches diameter and 30 inches stroke. There is au 18-feet fly-wheel,
weighing 4,500 pounds.
The following Rtatements show the cost of the different operations :
ACTUAL COST OF POWER.

2 engineers, $6 and $5 50 per day ........................... $11 50
4! cords of wood, at $10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7 ;JO
Repairs and oil .... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 00

Cost of power, per day .................. . .. ~ . . . . . . . . .

64 00

COST OF CRUSHING.

Power, (batteries require about half the power) ............... $32 00
2 men to break rock and feed, $4: 50 and $4. . . . . . . . . . . . . . . . . .
8 50
1 man to clean battery and help them.... . . . . . . . . . . . . . . . . . . . .
4 00
A Yerage daily repairs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 00
Total daily expense of batteries ...................... .
Average daily crushing, 13 tons; cost per ton ............... .

47 50

3 G5

COST OF ROASTING.

11 men, at $4 .............................................. $44 00
1 foreman, at $5 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 50
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4 cords of wood, at $10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $40 00
Salt, 10 per cent. on 6~ tons, 0.65 tons, at $45. . . . . . . . . . . . . . . . . 29 25
2 00
1 cooler, (also employed at the barrels, charge half-time,) at '$4..
Repairs and incidentals .................................. __ .
8 00
Total daily expense of furnaces ..... _. . . .. . . . . . . . . . .. . . 128 75
Average r:oasting per day, 6~ tons; cost per ton_ . . . . . . . . . . . . . 19 80
(The cost at the Manhattan is said to be only $15.)
COST OF AMALGAMATION.

Power, (half the power of engine) .................... _. ...... . $32 00
Old wrought iron, 100 pounds daily, at $2 50 .......... ....... .
2 50
3~ men, at $4 . . . . . ....................................... .
14 00
Loss of quicksilver, 2 pounds per ton ....................... . 13 20
Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... .
2 00
Light and oil .............................................. .
2 00
Total daily expense of barrels ........................ .
Average daily amalgamated, 10 tons; cost per ton, ........... .

65 70
6 57

RECAPITULATION.

Per ton.

Cm,;t of crushing .......................................... .
Cost of roasting ............................................ .
Cost of amalgamating ..................................... .
Retorting and melting ..................................... .

$3 65
19 80

Total cost of treatment ............................... .

31 02

6 57
1 00

The cost of treatment of chloride ore, unroasted, would be :
Per ton.

Crushing, about ............... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 50
Amalgamating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 57
Retorting and melting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
75
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10 82

The Mettacom Mill could be in several particulars considerably improved; but, taken as a whole, I do not know of any other that can surpass the record of efficiency and economy thus furnished by the aotual
aYerages of prolonged working. If the Mettacom reverberatories were
as good as those of the Manhattan, the cost of treatment, including
roasting, would be only $26 22. The use of the Stetefeldt furnace would
probably reduce it to $21 22. These figures are thus proved not to be
mere wild theory; and the mining industry of Central Nevada will not
thrive until they are put in practice.
The superiority of the Mettacom batteries led the proprietors of the
Lane & Fuller mine, at Austin, to lease this mill, and finally, I believe,
to purchase it, though there were, at the same time, half a c1ozen standing idle uearer to their mine. A success so marked deserves even more
detailed examination than I have given it. But I hope I have said
enough to arrest the attention and arouse the emulation of practical experts, for whom, chiefly, this chapter has been written.
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CHAPTER LXXXVI.
NEW LEACHING AND CHLORINATION PROCESS FOR SILVER
ORES.
BY GUIDO JCUSTEL.

Leaching and chlorination are two different processes, not applied
heretofore to silver ores in the manner or combination here described.
THE LEACHING PROCESS.

Leaching of silver ores is by no means a new invention. Augustin,
Patera, and Ziervogel have employed it in their respective proces8es.
Neither of these three processes, however, was ever successfully introduced in the United States. The pan amalgamation, in consideration
of its undisputed advantages in mauy respects, remained master of tl1e
field. The pan amalgamation is divided into two distinct methods, one
including, and the other excluding, the preliminary roasting of the ores.
The question of the best results from the direct amalgamation of raw,
unroasted ore, is still a matter of diligent investigation. In the treatment of the Comstock silver ore (its contents in gold being left out of
question) less than sixty per cent. of silver is in most cases extracted
by the present pan amalgamation. Other kinds of ores of a refractory
nature yield a still smaller percentage, if amalgamated directly in pans.
Hence the numerous investigations and experiments, in spite of which,
since the beginning of the pan amalgamation-that is to say, after
nearly ten years spent in crushing millions of tons of silver ores, though
the inventive genius of numerous most skillful mill-men has been concentrated on the attempt to discover a better way of treating silver ores
without roasting-not one single chemical has yet been found to operate
more effectively for the decomposition of sulphurets than the old 1\lexican ~'rnagistral" or blue-stone (copper vitriol) and salt, which amounts
to the same thing as "chloride of copper." The reason of the persevering attempts to discover a "chemical," is, of course, the desire to avoid
the expense of roasting. This same consideration prevailed for hundreds
of years also in Europe. No chemical was discovered there either.
There appears, therefore, to be no very great risk in predicting that
after the lapse of another decade the amalgamation of unroasted ores
iu pans will be found about on the same footing as it is at present. All
that can be expected are periodjcal excitements over some new inventions, which will prove to be old and die out again, as did the late
"amalgamation by means of electricity."
The only real meritorious process in treating raw stuff in pans is that
adopted by Messrs. Louis and Henry Janin, wllich consists simply in
the administration of a larger percentage of blue vitriol. The practical
proof, however, is confined as yet to the "slums" or "slimes" of the Comstock ore, from which, by this means, over eighty per cent. of the silver
has been extracted. But if the silver ores of the same class as those from
which the slimes were obtained should be treated with, say, one per cent.
of blue-stone, the resulting amalgam would contain too much copper for
practical economical results.
The use of blue-stone and salt involves, first, the formation of chloride
of copper, which is reduced in presence of quicksilver into sub-chloride
of copper; and by this the greater part of the silver sulphurets is decomposed. But this process does not always giYe the expected results,
as there are many silver combinations which resist the action of the blue-
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stone entirely. Especially is this the case with argentiferous zinc blende,
plumbiferous ore, some kinds of argentiferous copper ores, &c. Carboniferous silver ores, and such as contain the silver in oxidized. condition,
(for instance, stetefelUtite or partzite)* seem to yield a larger percentage
of silver (70 to 75 per cent.) if treated directly in pans by amalgamation
with the aid of blue-stone and salt, (or sulphuric acid and salt, provided
Utere is copper oxide in the ore.) In many cases, however, there is still
tronble on account of too much copper getting into the amalgam.
Another ingredient applied to raw ore in pans is the cyanide of potassium. This chemical keeps the surface of the quicksilver clean, and
this is its most valuable property; for, as a decomposer of sulphurets,
at least in pans, it is inferior to the chloride of copper. Where other
chemicals are used, the cyanide should be introduced at the end of
amalgamation~ in order to assist the gathering of the quicksilver globules jnto a mass. If used together with blue-stone and salt, there is
not the slightest benefit derived from the cyanide, as it forms immediately a combination with the copper.
As there are no soluble metallic salts in raw ore, leaching is only applicable after roasting. For eight or nine years past, refractory silver
ores have been roasted and amalgamated in pans, with variable success.
The most satisfactory results have been obtained where the mill-men
were lucky enough to treat such ore as contained only a small percentage of base metals; but a series of difficulties was encountere<l in operating on ores presenting a considerable amount of antimony, copper,
lead, or arsenic, and. in working tailings which required roasting. It
was found that the pan amalgamation, like that in wooden barrels, but
in a still greater degree, produces, under sucll circumstances, a very
low bullion, from 300 to 500 fine. This, however, is not all; the loss of
quicksilver hr some cases amounts to from eight to nine pounds per ton
of ore; and the pans themselves were destroyed in from nine to twelve
· months, so that many mills in the Heese Hiver country, for instance,
used wooden sides to the pans on this account. As a natural consequence of the amalgamation of so much base metal, the extraction of
silver was greatly obstructed, and a smaller percentage of silver was obtained. Another and more serious difficulty with some kinds of refractory ore, was the disproportionate amount of iron which came into the
amalgam. In such cases, after several experiments, roasting and amalgamation in pans was generally given up, as it was impossible to separate the iron from the silver in a simple way. Such amalgam contained
from thirty to eighty per cent. of iron after retorting. By some millJ,uen it was pulverized and subjected. to a second amalgamation, from
which clean amalgam resulted. Others dissolved the iron in diluted
sulphuric acid, leaving the silver ready to be melted into a bar. The
retorted amalgam was also introduced into crucibles and melted; but
only a part of the silver separated, leaving lumps of rich nietallic iron
which conld uot be brought into a liquid state. It is not explained as
yet under what peculiar circumstances this iron amalgam is formed, nor
is it possible to point out with certainty the ores which are liable to
J:ield such amalgam. I have observed only that antimony and arsenic,
besides some copper, are always present when iron amalgam is formed,
but it does not follow that this amalg·am is always obtained from ores
containing the above base metals. l\iauy mills treating refractory ores
* I question whether these minerals contain oxide of silver, though the other metals
in them, such as antimony, copper, and iron, are certainly oxidized. This point has,
however, in my opinion, nothing to do with t.he metallurgical behavior of the minerals, as stated by Mr. Ktistcl in the text.-R. W. R.
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suffered severely by the appearance of iron amalgam, but the general
influence of the base metals, as mentioned before, was more sensible.
It is strange that, simple as is the remedy against the unwelcome interference of base metals, so many years of operation were allowed to
pass by without making use of it. It was the · dogma of all metallurgists, that in order to make base metals less injurious during amalga.mation in barrels or pans, their respective chlorides hau to be destroyed
uuriug roasting, either b.r an increased beat or by the addition of lime
0r ashes. Superheated steam was also applied for the purpose of de~troying the salts of the base metals. But none of these devices for the
elimination of the base chlorides were satisfactorv. It was known that
most of those chlorides are, as the chloride of sliver is not, soluble in
water. These facts led me to the conclusion that, instead of increasing
the heat and lengthening the roasting process for many hours, and thus
effecting only a part of the desired result, it were more simple and thoroughly efficacious to remove the soluble ehlorides of base metals, after
roasting and before amalgamation, by leaching with hot or cold water.
My first experiment with this method in practice was made in San
Francisco, on the ore of the Rising Star mine, of Flint District, Idaho.
Of a well mixed and roasted lot, two portions, each of fifty pounds, were
weighed out and amalgamated in pans, one portion having been previously leached. The resulting amalgam was retorted and melted. The
bar of the leached ore had a fineness of 900, while the other formed a
clumsy lump of metallic iron containing silver.
There is certain!;)' another Vi'ay yet, not only to obviate the iron amalgam, but also to obtain a cleaner bullion, without leaching. This is, to
grind the roasted ore in iron pans or otherwise, and to amalgamate it in
wooden tubs, barrels, or stone arrastras, keeping all iron or copper out
of the amalgamators. The consumption of quicksil ,~er will be very heavy,
and the yield of silver undoubtedly less than when the ore is amalgamated in iron pans after leaching.
The Leaching process, as executed in Flint with the silver ores from
Rising Star mine, (now stopped for want of ore,) is as follo"·s: The Rising Star ore is composed of argentiferous gray copper, rich in silver,
miargyritc, some ruby silver, zinc blende, galena, iron pyrites, and
sulpbide of antimony. After being reduced to powder by dry crushing
in batteries with au addition of five per cent. of salt, or one hundred
pounds to the ton, the ore is conveyed by means of endless screws and
elevators to mechanical roasting furnaces, (O'Hara's.) Including· the
cooling and feeding hearth, the furnace is one hundred feet long by
three feet wide. An endless chain, to which two iron flat rings with plows
are attached, moves slowly through the furnace. pushing the ore by
degrees forward at the rate in which the constant feeding from the batteries goes on. The furnace has three fire-places, by which its whole
length is kept red-hot. It is about six hours before the ore, in a glowing
and well-roasted condition, appears at the discharge end of the furnace.
(About ten tons of the same kind of ore was roasted equally well in
common roasting furnaces at Dall's 1\iill, Washoe Valley.)
Sampling of the oYc.-It is of great importance to ascertain the value of
the ore before and after roasting. '~rhe first forms the basis of all calculations of loss. Tbe difference between the values of the unroasted
and the roasted ore gives the loss sustained in roasting, provided the
weigllt of the ore does not change, as is the case with the Rising Star
ore. Tile yalue of the bullion obtained from a known number of tons,
compared with the assay value of the same amount of tons, shows what
percentage of silver was saved by the process. The "argumentum ad
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hominem," that is, the bar in hand, is the only real proof of success.
The comparison of other assays will demonstrate in what part of the
manipulation the hea-viest loss occurs. The knowledge of the value of
tailings, after the amalgamation is finished, is very important, and
should never be neglected. It is the daily indicator of metallurgical
progress. The mode of taking samples for the assays is not immaterial.
On its correctness depends the whole calculation. The best way of
taking samples in raw amalgamation is to charge the pans with the ore
and to take from each seYeral ounces, after about two hours' grinding,
before the quicksilver is introduced. This, however, is not practicable
with ore subjected to roasting. At Flint, every hour, day and night,
by means of a little shovel, from different points of the hearth of each
furnace on the feetling side, samples, amounting to one or two pounrls,
were taken from the raw ore, (containing five per cent. of salt,) and in
the same way also from the roasted ore on the discharge side. From
these collected samples average samples were taken every morning and
delivered to the assay office. From the amalgamating pans the ore
and quicksilver is discharged into settlers, from whicp., after several
hours, the tailings are drawn off, first through an upper, and then
through a lower, plug-bole. At each discharge a pailful was taken
from the upper and another from the lower hole, and the slime allowed
to settle for several hours. From the accumulation of twentv-four
hours, in this manner, a true average was reserved once a day for an
assay. 'rhis mode of taking tailing· samples is not exactly the most
proper. Mr. Henry Janin's way, though more troublesome, is also more
correct. The tailing sample is not taken from the settler, but from the
amalgamating pan, shortly before the discharge. A few ounces are Yery
carefully washed over into a clean pan or dish, so as to retain all quick
silver and amalgam. From the washed-off tailings the clear water is
poured off, -and the residue dried and assayed. For ores treated by the
leaching process these tailing assays have, however, no Yalue, on account
of the sometimes great quantity of chlorides of iron, copper, and other
metals which are extracted by the leaching, unless this loss by leaching
is ascertained first on a weighed sample by an experiment aml the rectification made accordingly on the assay sample.
Examination of the roasted ore as to the amount of chloride of silver
formed during the roasting: If ninety per cent. of sihTer are obtained
from the amalgamation of the ore, as compared with the assay of the
roasted ore, it is a proof of a thorough roasting, but it is no proof of
the economy of the work. On the other hand, if only sixty or seventy
per eent. should result, it is ·not easy to say where the fault is to be
looked after. It may be due to the roasting or to the amalgamation.
It is., therefore, important to know how much of the silver contained in
the ore is converted into a chloride, and also when the chlorination is
finished, otherwise the roasting might continue half an hour or an hour
longer than necessary.
For the purpose of finding the amount of chloride of silver in the ore,
it is sufficient to take two half-ounce assays of the roasted ore, welJ
weighed, and one of them prepared in the usual way for a fire assay,
while the other is placed in a carefully folded filter in a glass funnel.
The filter must project over the ore about one inch; a warm dilute solu
tion of hyposulphite of soda (more convenient t,h an ammonia) is then
poured over the ore, and the filtering is continued until no precipitate is
obtained by adding a few drops of sulphide of sodium to the filtered liquid.
Hot water is then introduced, in order to wash out the hyposulphite of
soda, and the ore with the filter dried in a porcelain dish. The filter
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paper, when dry, can be bu:!'ned above the dish, so as not to lose any of
the ashes. The dried sample is then fluxed, as is the other half ounce,
and both crucibles are exposed to a smelting heat. The resulting argentiferous lead buttons are cupelled, the silver buttons are weighed,
and the difference shows the amount of chloride of silver. If there
should be any sulphate of silver in the roasted ore, it would be included
by this test as a chloride. It might be separated by using bot water
before the hyposulphite of soda; but for practical purposes this is not
necessary. To illustrate the calculation by an example, we may suppose, for instance, that No. 1 assayed 83 oz. per ton, and No. 2 from the
filter 4 oz. The difference, 79 oz., is the proportion which became chloridized, or 95 per cent. of the 83 oz.
After the ore has been discharged from the roasting furnace it is
ready to be leached. Tllis process ought to be performed as far from
the stamps as possible, in order to prevent the settling of the ore in
the leaching boxes by vibration. At Flint the length of the O'Hara
furnaces was quite sufficient to avoid this evil. The leaching boxes
were placed not far from the discharge of the furnaces, over 100 feet
from the stamps. Each box is 18 inches high, 7~ by 6 feet in the clear.
Four inches of the space at the bottom is filled with small pieces of
rock, covered with a piece of canvas, forming thus a false bottom to
permit filtration. Close at the bottom is a hole containing a short piece
of one-inch rubber hose, through which the leach is led into wooden
troughs.
Tbe ore is introduced into the boxes to within four or five inches
from the top. A stream of bot water is then allowed to flow in. When
the box appears full, the water-cock is shut off so much as to regulate
the in and out flow, keeping the box always full. The leach which
comes out through the hose at the bottom contains a great amount of
dissolved metallic chlorides, and yields a thick precipitate if a solution
of sulphide of sodium is added. These chlorides, having always a small
portion of undecomposed salt in solution with them, dissolve some chloride of silver,(! to 2 per cent.) It is, therefore, advisable to conduct the
leach through a long zigzag trough, where the chlorides of lead and antimony, including the silver, precipitate by themselves. It should be remarked that the use of hot water is advantageous for two reasons: First,
it dissolves the chlorides more easily than· cold water; and, secondly,
what is more important, the filtering of fine pulverized ore is easy with
bot water, but too slow with cold water to make a practical use of it.
After two or three hours (depending on the quantity of base metals)
the leach, when tested with sulphide of. sodium, shows only a slight
precipitate, whereupon the water is shut ofl:'. It takes yet from one-half
to three-quarters of an hour before all the water runs through. The
ore still retains too much water. If it were taken out as soon as no more
water issues through the pipe at the bottom, it would not only be very
inconvenient to transport to the amalgamating pans, but many mill-men
would consider the pulp too dilute even for the pan. For this reason
the ore must be cut by means of a shovel, thrust simply through the
mass down to the filter, at short intervals, over the whole surface. The
water begins immediately to run out again. This operation may be
repeated once more; and, so drained, the leached ore is now ready to
be moved on cars over to the amalgamating pans.
Tlle amalgamation of the leached ore is now a very simple process.
~early all the iron chloride, a great deal of lead and antimony, and all the
chloride of copper, are removed. The amalgam, nevertheless, will
always contain more or less copper. This is due to the formation of
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sub-chloride of copper (On Cl) during the roasting. This salt is not
soluble in water, and hence remains in the ore; but in the pan it is
easily decomposed by the metallic iron and amalgamated. As in ordinary amalgamation, the ore must be ground for two or three hours
before the quicksilver is added. The pulp should be kept thick, as it
then allows the quicksilver to remain in larger globules; but the whole
mass must be kept in lively motion. From the time the quicksilver iR
introduced, the muller should be raised, as there is no grinding required
during the amalgamation. It would only cause a heavier loss of quicksilver without giving a better result, provided sufficient grinding was
done beforehand. The case seems to be different with unroasted ore.
At Flint the ore was subjected to grinding for three hours, and an equal
time was allowed for amalgamation. The temperature is kept nearly at
the boiling point by introducing steam. vVith roasted ore a high
temperature is not necessary; it promotes too much the parting of the
quicksilver, and to some degree, also, its evaporation.
After six hours, quicksilver and ore are discharged into settlers, and
the amalgam is obtained in the usual way.
The leaching process is applicable also to the gold-bearing sulphurets,
especially in the presence of copper, which, without leaching, interferes
with the amalgamation of gold.
The chlorination process.-This was first applied to silver ores by
Kiistel & Hoffmann. The chlorination itself does not differ from Plattner's chlorination of gold-bearing sulphurets. Although the extraction of
silver and gold separately is more perfect than pan amalgamation, the
resulting metal finer and the process cheaper, there are at present two
reasons that pan amalgamation is preferred. While the amalgam is
obtained in :five or six hours from the pan amalgamation, by a treatment
which is the simplest of all metallurgical operations, the chlorination
process recruires 24 hours' time and more attention. Time and simplicity
are the considerations. The chlorination process dispenses with the
quicksilver, with the power for amalgamation, with the hea,vy investment for amalgamating pans and settlers, but it dispenses also with the
superintendency of carpenters and engineers, a pet institution of most
silver mining companies. The chlorination process is not, in realit~T'
complicated. This objection is imaginary, and arises from ignorance
of the process.
.
In almost all cases the silver ore must be subjected to roasting before
being treated by chlorination. There are im:;tances, however, where the
ore can be chloridized direct from the batteries. So, for instance, the
silver ore from the Mount Tenabo mine, Nevada, the stetefeldit.e and
partzite, and all oxidized ores free of sulphur. The silver ores of La
Dura mine and the tailings of Trinidad mine in Sonora, treated by the
chlorination process, are roasted with the addition of four per cent. of
salt. Oxidizing roasting, however, is preferable in most instances,
especially where no regard is paid to the extraction of copper. This is
lost by au oxidizing roasting; but the silver comes out purer. No subsequent chloridizing roasting is necessary.
The roasted ore is introduced into tubs or boxes with a false bottom,
like the leaching boxes described above; but it is important that the
ore should be moistened before charging, only so much as to make it
damp. In this state the ore is decomposed or attacked more perfectly
by the chlorine than if it were dry. The vat is then covered and closed
air-tight by a few bolts and India-rubber lining, and the chlorine gas is
admitted through a pipe under the false bottom. By using over again
the surplus chlorine, the La Dura ore requires for the production of
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chlorine 8 pounds of sulphu.t'lc acid, 4 pounds of manganese, and 4
pounds of salt, per ton of ore. The time when the box is .filled with
chlorine is easily observed at a little hole in the cover, left open for that
purpose. The chlorine may be detected either by the smell, or, better,
by ammonia brought before the hole, which creates white fumes in contact with chlorine. This hole is then closed and the ore allowed to remain with the chlorine gas for 12 hours. The silver, which is in the
state of an oxide, or sulphate, is converted into chloride, as is also some
iron and copper. Some of the oxidized ores, if chloridized without
roasting, yield a great amount of chloride of iron. According to the
more or less perfect roasting, there will be found more or less chlorine
in the box after 12 hours' rest. This surplus of gas is utilized again by
drawing it over into another already charged box. At La Dura this is
effected by injecting water, which forces the gas into the next box
through an India-rubber hose. This must be done with hot water, since
cold water would absorb too much chlorine. The gas can be drawn
over also by a soaking arrangement. All of the soluble base metal
chlorides must be extracted first by hot water, as described in the leaching process. Two things, however, have to be considered in this first
leaching. If, on account of the copper, the ore has been roasted with
salt, or if, besides the copper, some gold was contained in the ore,
the water will dissolve and carry out })oth the gold and the copper
chlorides. The solution is conveyed into a tank, and the gold precipitated by sulphate of iron. After several hours, when all the gold has
settled to the bottom, the clear solution is drawn off again into another
vat, containing metallic iron scraps, for the precipitation of the copper.
After all soluble salts have been extracted by leaching with hot
water, the remaining chloride of silver must be dissolved and leached
out by hyposulphite of soda, or, better, by hyposulphite of lime, and
then precipitated by the respective sulphides. The precipitate of sulphide of silver obtained by sulphide of calcium is easier to wash and to
press than that from sulphide of sodium. \Vhere lime is to be found,
the hyposulphite and sulphide can be made at small expense in the mill.
One pound of burned lime and 1.35 pounds of sulphur give a solution of
sulphide of calcium that will precipitate about one and a half pounds of
silver. The hyposulphite of lime once produced will serve for years, as
more than the wastage is replaced by the use of the sulphide of calcium,
which turns into hyposulphite. Of the diluted hyposulphite of soda or
lime, (cold,) so much is conveyed into the box containing the ore as to
maintain a constant flow from below the false bottom. The leach has a
very sweet taste if silver is dissolved in it. It is conveyed into a tank,
and the silver precipitated by addition of a sulphide. No more of the
sulphide should be used than the exact quantity necessary to precipitate
the silver. This is important, because, after the precipitation, the solution is pumped out and used again on the ore. If, then, a surplus of
the precipitant were in the hyposulphite, it would precipitate silver
while in the ore, and so much less silver would be obtained. On the
other hand, when not all the silver in the leach is precipitated by the
sulphhle, no trouble results. It takes, however, only a little practice to
enable the operator to neutralize the solution with ease. After the sulphide has been added, the solution must be brought into rapid motion
by some kind of a stirrer. The sulphide of silver separates quickly
from the clear liquid. More sulphide of sodium is added ; and if it
is observed that the precipitate appears whitish, it is a proof that
nea,rly all the silver is precipitated. This sign is, however, obtained
only from the use of a polysulphide of sodium or calcium.
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The .precipitated sulphide of silver is brought into canvas bags or
filters, and leached with warm or cold water in order to remove the
hyposulphite of soda. The washing is still more important when
hyposulphite of lime serves for the extraction. The precipitate is
placed under a heavy press to get rid of as much water as possible, and
then dried in a reverberatory furnace. When dry, the heat is a little
increased, whereby the sulphur ignites and burns off in a few hours.
After this, the silver is ready to be melted in a crucible with addition
of some scrap iron, without other fluxes. The iron takes up the sulphur left with the silver, and forms a matt, which contains some silver,
and is returned to the ore.
Mr. Ottocar Hofmann, who introduced this process in La Dura,
Mexico, uses iron retorts for the desulphurization of the silver sulphide,
for the purpose of regaining the sulphur, which serves again to prepare
the sulphide.
Stetefeldite and other oxidized silver ores, after being chloridized
and leached, without being roasted, may be amalgamated in pans if
preferred.
CHAPTER LXXXVII.
BRUCKNER'S PROCESS FOR CHLORIDIZING SILVER ORE.

This process has been successfully introduced into the silver districts
of Colorado, and a large percentage of all the silver produced in that
Territory during the last three years has been extracted by its use.
The process has lately been so much improved that it offers decided
advantages over the old plan of roasting and reverberatory furnaces.
The expenses for labor and fuel are thereby very considerably reduced,
and the roasting is done to greater perfection and in a shorter time
than in the reverberatory. One e1an can at a time attend to from six
to eight of the furnaces by which the process is performed.
Bruckner's furnace consists of a cylinder of boiler iron, lined in a durable way with strongly braced. brick-work, and made to revolve be. tween a fire-box and a flue; from the fire-box the flame and air pass
through a pipe into the cylinder, and from there, together with the
gases produced in roasting, into the condensing chambers, from which
the latter escapes through a smoke-stack.
·A diaphragm made of cast-iron pipes is set at an angle of about fifteen degrees to the axis of revolution, and extends diagonally through
nearly the whole length of the cylinder, for the purpose of moving the
ore from end to end of the cylinder, thereby exposing it to the action
of heat and atmospheric air in a very uniform manner, and performing
mechanically the work of transferring the ore from the cooler parts
(nearest to the flue) to the hotter, (nearest to the fire bridge,) and vice
versa, which labor, by the old process, has to be performed by hand
once every hour.
As the partition does not pass through the whole length of the cylinder, the latter is provided at each end with several flanges, set at an
angle of about forty-five degrees, for the purpose of conveying the ore
within the reach of the diaphragm.
The operation of the cylinder may be learned by any person in a
few days, and is as follows: A charge of 3,000 pound.s of silver ore.
and 150 to 300 pounds of salt, is introduced through a man-hole into
the cylinder, (the inside of which has previously been heated to red
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heat,) the opening closed, some more fuel thrown into the fire-box, and
the cylinder made to revolve at one-half to one revolution per minute.
The fire in the fire-box is so regulated that after one hour's time the sulphur contained in the ore commences to burn. Then the fire is so regulated
that the ore is kept all the time at a dark red heat, gradually increasing to
red heat. Very little fuel (and in ores containing much sulphur no fuel at
all) is required until most of the sulphur has been oxidized; but then some
more fuel is added in order to gradually increase the temperature of
the ore pulp to an intense red heat. The pulp soon assumes a spongy,
" woolly" consistency, in consequence of the mutual decomposition of
the sulpbates (formed in roasting) and salt, (chloride of sodium,) and of
the chlorine gas being evolved; and after one hour's time, or as soon as
a sample taken from the furnace evolves pure chlorine, and no sulphurous smell can be perceived any more, the chloridizing roasting is completed. Then the man-hole plate is removed, and while the cylinder is
kept revolving the ore is made to drop through a grate into a screw conveyor, which conveys it through au iron trough kept cool from the outside
by water. By this mechanical contrivance, the formerly so expensive,
tedious, and unhealthy process of cooling the ore on a large cooling
floor is done away with, and is performed to perfection, and without
any additional labor~ within fifteen min utcs' time, since the ore by this process is by machinery directly carried into the screen and the hopper
ready for further treatment.
Besides the last-named improvements, the inventor has also made
some a<ltlitional improvements for the purpose of increasing the working capacity of the cylinders, and to prevent at the same time all losses
resulting from fine particles of ore and volatile chlorides from being
carried off by the draught. It must he borne in mind that the greater
the quantity of atmospheric air which comes into contact with the heated
ore the quicker the roasting process is performed.
The arrangement consists in the use of a steam suction pipe set (in
the direction of the draught) into the flue between the cylinders and the
condensing chambers; said pipe being arranged in such a manner t,hat
the <lraught through the furnace is considerably increased, and all volatile matter condensed and collected at the bottom of the chambers
provided for this purpose.
This furnace can be used for roasting any kind of refractory silver
ore; also for desulphurizing auriferous pyrites previous to chlorination,
or smelting; for roasting ores of zinc, lead, copper, &c.; also for burning cement, and for the manufacture of soda from cryolite.
Particular pains have been taken to construct every part of the improved cylinder strong and solid, and in such a manner that all interruption of the working of the mill 0~1 account of any part getting out
of order is avoided as much as possible.
Additional particulars concerning this apparatus are given in section
8, of this report, under the head of Colorado.

CHAPTER LXXXVIII.
THE STETEFELDT FURNACE.

This invention is one of the most important steps of progress ;vet
achieved in our American silver metallurgy; and its direct effects in
stimulating the production of bullion, by reducing its cost, will be fP-lt
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immediately. Already the mines of many a half-abandoned district are
augmented in value and importance by the mere announcement of its
success.
The following description of the Stetefeldt furnace is from the notes
of the inventor himself, and from the records of actual experience at
Twin River, Reno, &c.: ·
Since the discovery and exploration of the numberless mineral deposits in the Western States and Territories, no branch in metallurgy bas
received so much attention as the process of roasting ores of aU descriptions. One can hardly look over a file of mining journals, or newspapers
from some mining district, without finding descriptions of new devices
for roasting ores, all of which claim to surpass everything else in this
line which was known before. The devices are as strange as they are
many, and much time and money has been wasted to test impracticable
inventions. Indeed, the high expense which the roasting in the old reverberatory furnace entails was a strong inducement to invent some
cheaper, and at the same time more effective, method. This is especially
of importance where silver ores are found which require a chloridizing
roasting preparatory to their amalgamation. In such cases the expense
of roasting is frequently more than one-half of the total expense of reduction, and consequently low-grade ores cannot be worked with a profit.
But in spite of the necessity to adopt some improved and more economical process of roasting, it has been extremely difficult to introduce two
inventions, which are based upon the most simple and rational principles-so simple, indeed, that it seems impossible to simplify them any
more. I refer to the Gerstenhofer, or Terrace, furnace, first introduced about six years ago at Freiberg, and the Stetefeldt furnace,
invented three years ago at Austin, Nevada, but first introduced for
regular working at the mill of the Nevada Silver Mining Company, near
Reno, Nevada, in October of last year. The nature of these inventions
can be expressed as follows :
Gerstenhofer discovered that sulphurets are completely roasted or
oxidized if they f~tll against a current of hot air rising in a shaft, which
is filled with shelves, so as to check and retard the fall of the ore particles at eertain intervals.
Stetefeldt discovered that silver ores, no matter in what combination
the silver occurs, mixed with salt are completely chloridized if they
fall against a current of hot air, rising in a shaft with no obstructions
whatever to check or retard the fall of the ore particles.
It is a matter of course that in both cases a certain degree of fineness
is required for the ore to be treated, and that a much coarser material
can be successfully roasted in the Gerstenhofer furnace than in Stetefeldt's.
I do not intend to enter here into a detailed description of the Gerstenhofer furnace, since that invention bas been frequently laid before
the public in several mining papers; but I will merely compare it with
the Stetefeldt furnace, and point out the distinctions of the two inventions.
A.s a cheap chloridizing roasting is a vital question for the industr.r of
silver mining in this country, it is evident that Stetefeldt's discovery far
surpasses that of Gerstenhofer in importance. But the question arises
whether the former, as constructed by Gerstenhofer, cannot be used as
well for chloridizing as for desulphurizing roasting. Experience answers, No.
In the Gerstenhofer furnace only such ores can be successfully treated
which, at a red heat .during roasting, have no tendency to sinter or

METALLURGICAL PROCESSES.

751

stick together. But the small particles of a charge of ore mixed with
salt are exactly in such a condition while roasting as to have the
greatest possible inclination to sinter anct. adhere to the shelves.
They would thus soon obstruct the whole shaft, and prevent any
further work. This has been demonstrated by actual experiments on a
working scale. It is apparent, therefore, that the application of the
Gersteullofer furnace, even for desulphurizing purposes, is vt>r:y limited,
and that certain classes of ore must be entirely excluded from it. This
is especially the case with galena ores, which are the most expensive to
roast in reverberatory furnaces.
In Stetefeldt's opinion, the shelves in the Gerstenhofer furnace are
perfectly superfluous, and all ores, e\Ten galena, can be desulpllurized by
dropping them through a plain shaft heated by fire-places below, if thEJy
are reduced to a sufficient degree of fineness. The escape of unroasted
dust from the shaft is of no consequence, as a separate fire-place is constructed for the roasting of these suspended particles in the Stetefeldt
furnace. Furthermore, the feeding machinery of the Stetefeldt furnace
is based upon a principle entirely differing from that used with the Gerstenhofer furnace.
That a furnace without shelves is cheaper and easier to construct,
more durable, less liable to get out of order, and that it requires less
labor and skill to run it, must be conceded by everybody.
Much difficulty was experienced to provide suitable feeding machinery
for the Stetefeldt furnace. Gerstenhofer's <tpparatus, consisting of fluted
rollers, which force the ore through slits in the top of the furnace, would
not answer at all. The ore fell down in lumps, and arrived at the bottom of the shaft almost raw. The reason for this behavior is simply the
tendency of the particles of all finely-pulverized mineral substances to
adhere to each other if a slightly compressed mass of them falls through
the air. It is, therefore, necessary to introduce the ore pulp so finely
divided, that all the particles can be penetrated by the heat within the
short time of their fall through the shaft. To feed tile pulp with a blower,
as it is done in Keith's desulphurizing furnace, was not considered desirable for the following reasons :
1. The fall of the ore would be accelerated.
2. The draft of the fire-places would be impeded by the downward current of the air from the blower.
3. The formation of dust would be considerably increased.
The feeding machinery in its present shape can be briefly described
as follows:
A hollow cast-iron frame, kept cool by a small stream of water, rests
on top of the furnace. In this frame is inserted a cast-iron grate, which
is covered by a punched screen of Russia iron, No. 0, for wet crushing, of
the trade. Close to the punched screen moves, inside of the hopper, a
coarse wire screen, No. 3 of the trade, which is fastened to a frame.
The frame has :flanges resting upon adjustable friction rollers outside
of the hopper, and receives its motion from a crank, with li-inch eccentricity. To avoid the motion of a stratum of pulp with the coarse scn~en,
a number of thin iron blades are so arranged across the hopper that their
lower edges reach close down to the coarse screen and keep the pulp in
place. "\Vhen the crank is set in motion, the meshes of the coarse wir~
screen cut through the pulp, and drive it through the openings of the
punched screen. In this way the ore is introduced in a, continuous
stream into the furnace. The motion of the crank-shaft was variably
tried in Reno at from 30 to 70 revolutions per minute.
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Construction of the furna,ce at Reno.-The accompanying drawing will
give a correct idea of the construction of the furnace at Reno :
A, shaft through which the ore falls.
B, top of shaft upon which the feeding machine is arranged.
C, damper, which is inserted when the screens of the feeding machinery are exchanged.
B'==, -----.,

0

The Stetefeldt Furnace.
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D, door through which the roasted ore is discharged upon the cooling
floor.
E, fire-place.
·
F, flue through which the gases escape near the top of the shaft.
G, triangular flue-bridges, of cast-iron.
II, grate of cast-iron plates, forming the bottom of flue F, allowing
the dust, a small part of which settles here, to drop into the chamber I.
1{, discharge door.
L, fire-place which heats .tbe lower part of flue F, and roasts the dust.
M, canal connecting with dust-chamber.
N, discharge door.
0, dust-chamber.
The main dust-chamber of the furnace at Reno is 24 feet long, 8 feet
wide, and 10 feet high. From there the gases pass under a dry kiln, 39
feet long and 7 feet wide. The two flues under the dry kiln are 3 feet
wide and 4 feet high. A flue, 3 feet 4 inches wide and 4 feet 6 inches
high, and about 180 feet long, leads from the dry kiln to an iron chimney
of 2 feet 6 inches diameter on a hill-side. The top of the chimney rises
about 40 feet above the top of the furnace.
The fire-places and arches are built of the best fire-brick, the rest of
common brick. All the walls. are built double, with a space between.
The furnace is well anchored with iron rails and i-inch rods.
The following changes are contemplated in the construption of the
furnace:
1. The use of oxide of carbon as fuel; the gas to be made out of charcoal in generators. The construction adopted for the latter will be similar to that of the copper-I·efining furnace atl\Iansfeld, Prussia. In this
way a much more uniform heat can be obtained than by using wood, and
labor will be saved, as the generators have to be charged only every
three or four hours. Where wood must be hauled a considerable distance, charcoal will be even a cheaper fuel than wood.
2. The chamber I will be abandoned, and the flue F brought down
directly on the side, R R, (see ground plan,) of the shaft.
3. A more extensive system of dust-chambers will be connected with
the furnace.
lJfanipulation.-The ore is mixed with the necessary amount of salt on
the dry kiln, and crushed by a dry crushing battery through a No. 40
wire screen. A conveyor takes the pulp to a revolving screen, to keep
out coarse particles, which may be caused by the breaking of a battery
screen. The screened pulp is then taken by an elevator to the top of the
furnace and discharged into a bin, which keeps the hopper of the feeding
machine filled.
The fire is kept in all the fire-places as uniform as possible, and such
a degree of heat is maintained that the roasted ore at the bottom of the
shaft is red-hot, but does not sinter or stick together. The ore is discharged when a charge of 1,000 pounds to a ton has accumulated, and
cooled in the usual manner. At the same time, roasted ore is discharged
through the door N, where most of the dust settles, which is roasted
by the fire-place L.
Chemical process in the Stetefeldt J~trnace.-Kii.stel describes the chemical proceedings of the chlorination in the Stetefelclt furnace as follows:
"At the first glance, it would seem that, considering the short time of
two seconds, in which the falling ore is exposed to the flame, a 1)erfect
chlorination could not take place, especially if compared with the known
facts apparent in the common roasting furnace-that is, that sulphurous
acid is first formed under influence of a dark-red heat, by aid of the
H. Ex. Doc. 207-48
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oxygen of the air, while the metal, deprived of its sulphur, becomes an
oxide. The oxygen of the air and of the oxide act on the sulphurous
acid, converting it into sulphuric acid, which again combines with the
metal oxide to a sulphate. The sulphate reacts now on the salt, setting
the chlorine free, and the formation of chlorides begins.
"This reaction and transformation requires time, which is not offered
in Stetefeldt's furnace, but the chlorination is effected nevertheless, and
very perfectly, with less salt and in a few seconds. The chemical action
in Stetefeldt's furnace is as follows : As soon as the ore enters the furnace each sulphuret particle ignites, being surrounded by a glowing
atmosphere, evolving at the same time sulphur, which, in .presence of
atmospheric air entering undecomposed through the grates, is converted
into sulphurous acid, and the metal into an oxide. In contact with ore
particles and oxygen the sulphurous acid becomes sulphuric acid. This
acid does not combine with the metal oxide to a sulphate, as is the case
in a common furnace ; or if so, only to an insignificant degree, on account of the temperature, which, nearly from the start, is too high. The
sulphuric acid, therefore, turns its force directly against the glowing
salt particles, setting free the chlorine. .All these reactions are, so to
say, in statu nascenti. From the burQ-ing fuel steam is present among
the gases, giving rise to the formation of hydrochloric acid. This hydrochloric acid not only originates directly by decomposition of the salt,
but also from the chlorides of the base metals, which are formed in the
upper part of the furnace, and again decomposed to oxides and hydrochloric acid in passing through the hot flame. The whole space of
the furnace is then :filled with glowing gases of chlorine, hydrochloric
acid, sulphuric acid, sulphurous acid, oxygen, steam and volatile base
metal chlorides ; all of them acting on the .sulphurets and oxides with
great energy. The chlorine decomposes the sulphurets directly, forming chloride of metal and chloride of sulphur. It decomposes and combines also with oxides and sulphates. The hydrochloric acid does the
same. The sulphuric acid decomposes the salt and oxidizes the sulphurets, while the oxygen creates sulphurous and sulphuric acid an<l oxides.
The red-hot ore falls down, and, accumulating, continues evolving gases
of chlorine, &c.
"Considering now a minute particle of ore (for only as such, not as a
mass, can the ore be considered in falling) in a red-hot state being attackeu contemporaneously by all those gases which have free access
from all sides : the principle of the Stetefeldt furnace is, that the
chloridizing result must be effected before the particle reaches the floor.
The dust which passes the flame of the small fire-place is even in a
better condition for chlorination, being surrounded and acted upon
longer by all the chloridizing gases which are formed in the main
shaft."
Practical results of the Stetefeldt furnace in chlorination.-A great number of tests were made during the first weeks of running the furnace at
Reno. Between 88 and 92t per cent. of the silver contained in the ore
was found to be chJoridized, all of which is easily extracted in amalgamation. The roasted dust discharged through the door N is generally
one per cent. better chloriuized than the ore discharged from the main
shaft. With an improved system of firing, the chlorination shouJd
never be less than 90, and we have no doubt that much higher figures
will be obtained. Only very skilled roasters achieve, such results in
the reverberatory furnace. With ordinary care, a charge cannot he
burned in the Stetefeldt furnace, and the roasted pulp is in a splendid
condition for barrel amalgamation, as it contains no lumps or sintered
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matter. Ores of the most various characters have been roasted with
equal success. Even ore containing nothing but silver-bearing galena
was treated without any difficulty. In this respect the furnace is admirably adapted to roast ores with large amounts of antimonial and leadbearing minerals.
Amount of salt.-In reverberatory furnaces ten per cent. of salt is generally used. This amount may be safely reduced to six per cent. for
very rich ores, and to three and four per cent. for low grade ores, in the
Stetefeldt furnace. No experiments have as yet been made to determine if this percentage can be reduced still more. The difference in
the percentage necessary is explained by the fact that in the Stetefeldt furnace all the salt is decomposed and utilized, while in the reverberatory furnace a large percentage remains in lumps and entirely unchanged.
Fuel.-The amount of fuel n.ecessary to heat the shaft depends very
much upon the character of the ore. The more sulphurets an ore contains the less fuel is required to roast it. The furnace in Reno uses
on an average about two cords in twenty-four hours. With this amount
between 12 and 15 tons of ore are roasted daily, whieh is as mueh as the
battery crushes. But the same fuel would just as well roast 20 tons
of mainly sulphuret ores, which increase the heat in the shaft when introduced in larger quantities. How many bushels of charcoal a furnace with gas generators would require we are not able to estimate reliably at present; but for most localities in. Nevada charcoal will be as
cheap if not cheaper than wood.
Labor.-At the mill in Reno eight men are employed to run the furnace. Of these three are firemen, three discharge and cool the roasted
ore, and two watch the feeding and elevating machinery. If gas generation with chareoal is used, the labor of three men can be saved, and
the two men who watch the feeding maehiuery can very well charge the
generator shafts. In this way only five men will be required to run the
furnace. Taking these facts in consideration, it is easy to estimate how
much the Stetefeldt furnace cheapens the expense of roasting. In ~
mill of 20 tons capacity, in twenty-four hours, at least ten reverberatory
furnaces would be required. The labor needed in twenty-four hours is~
2 carmen, 2 pulp-coolers, 2 oremen, 30 roasters ; total, 3G men; fuel, at
le~st 10 cords of wood in twenty-four hours; salt, 10 per cent. or 4,000
pounds. In the Stetefeldt furnace these 20 tons are roasted with 8 men,
(or 5 men if charcoal is used as fuel,) 2 cords of wood, and 2,000
pounds of salt; saving by use of Stetefeldt furnace, every twenty-fou.r
hours, 28 men, (now, and 31 men with charcoal furnaces,) 8 cords of
wood, 2,000 pounds of salt. Besides this, the original cost of the
Stetefeldt furnace is less than that of a corresponding number in capacity of reverberatory furnaces. It requires less repairing and does better work. I may mention, furthermore, an experiment made in Reno
to try the capacity of the furnace. One ton of pulp was accumulated
and put through the furnace in thirty minutes, indicating the furnace
to haYe a capacity of 48 tons in twenty-four hours. Ninety-one per cent.
of the roasted ore was found to be chloridized.
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CHAPTER LXXXIX.
ELECTRICITY APPLIED TO METALLURGY.

'l'he following article from the San Francisco JYiining and Soient~fic
Press of May 22, 1869, gives an account of various so-called electric, or
electro-magnetic processes for the reduction of ores. On the practicability of such methods I must decline to express an opinion. As I have
alread~r hinted in speaking of the supposed effects of electricity in ore
tleposits, * there is no particular distinction between electrical reactions,
in which a metal is reduced, at the cost of a chemical decomposition
and so-called ordinary chemical precipitates. The precipitation of copper from solution by means of metallic iron and its galvanic deposition
in electroplating, are both according to chemical equivalents. Indeed,
electrical decompositions have given the foundation for the modern system of chemical equivalents. A good many so-called galvanic or electric metallurgical effects, such as the reactions of sodium amalgam, of
magistral in the patio, and of vitriol and salt in the pan amalgamation,
might as well be called chemical. The use of the more obscure name
only misleads the practical operator, who, believing in some mysterious
catalytic influence, does not employ sufficient quantities of his re~gents,
and obtains, in consequence, imperfect results. The convertibility of
chemical activity into galvanic currents does not, it seems to me, offer
any theoretical gain in economy. The consumption of chemicals is still
necessary. But the case is different when magneto-electric machi11es
are used. These promise at least a conversion of mechanical force into
chemical activity, and the question whether this conversion would be
practically profitable is well worthy of consideration. Mechanical force
can be gained in so many ways, and applied to so many other purposes,
that its auxiliary use in this respect might become, under some circumstances, a great economy. I am not very .sanguine as to its present application ; but the idea deserves mention, if only as a new and ingenious
deduction from the modern theory of the correlations of foree. 'rhe following is the article referred to:
"The working of ores of silver and other metals by the aid of eleetrieity was probably first proposed by Professor Bequcrel, who devoted
a, number of years to experimenting on the subject, without attaining,
however, any really practieal results, so far as eoncerncd eeonorny. According to his plan the orcs were first subjeeted to roasting, in order to
convert the metals to be extracteu-whieh were mostlv in the state of
sulphurets-into chlorides and snlphates. These products were then
dissolved, the former in a solution of chloride of sodium, and the latter
in water, whereupon tile liquids thus obtained were respectively plaecd
in vessels containing plates of copper, tinned iron, or prepared earbon,
which served as negative electrodes, and porous cups filled witil a solution of chloride of sodium, and eontaining the positive metal, eonsistiug
of pieces of either zine, iron, or lead were introclueed to.eomplete tile
voltaic combination. To establish the electric. circuit the negative electrode of one apparatus was then, by means of a wire or otherwise,
brought in metallic. contact~ with the positive electrode of the other, &c.,
and upon the last eonncction being made the reduction of the metals
held in solution ensued. This proeess, which ·was especially intended
for the beneficiating of silver ore, was finally abandoned because the
pereentage of metal obtained from tho ore was far less than that yielded
* Part III, Chap. LXII of this report.
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by the Freiberg process of amalgamation, with which it also compared
unfavorably regarding expense.
"This whole subject assumed a new phase when, about ten years ago,
the first attempts were made in this country to apply the electric current
directly to the ore without previous roasting. These attempts were
probabl,y suggested by the property possessed by metallic sulphnrets of
conducting electricity. If in a solution of chloride of sodium sulphurets of silver are brought in contact with the positive electrode of a galvanic battery, they are decomposed, chloride of silver is formed and dissolved, and from it metallic silver is tnrown down upon the negati\-e
electrode. This process is materially aided by the presence of chloride
of copper, produced either by the mutual decomposition of sulphate of
copper and chloride· of sodium, or hy tlle electrolytic action between a
solution of cllloride of sodinm and a positive electrode of copper.
"It seems Mr. John Scott, of San Francisco, was the first who under- ·
took a series of trials to t(jst the practicability of su~jecting silver ores,
plunged in a solution of chloride of sodium and salts of copper, to the
action of voltaic electricity. Others, morG or less conscious of the
object and the scientific principles iin·olvcd, stepped from time to time in
his wake, failed, and returned to their legitimate callings, until several
months ago public attention was anew, and in a higher degree than ever
before, drawn to the subject by an exhibition of experiments on an extensive scale by Messrs. A. L. Nolf and F.Jj. A. Pioche. Their process,
as publicly shown, is substantially as follows: They immerse the ore,
finely pulverized, in a solution of chloride of sodium and sulphate of
copper contained in a wooden vat, the inner sides of which are, to within
six or eight inches from the bottom, lined with sheet copper. In the
center of the vat is an upright shaft, to which arms or stirrers are attaclleu, which are also covered with sheet copper, and extend dmvn ward
far enough to be in contact with a layer of quicksilver resting on the
bottom. This quicksilver, and through it the arms or stirrers, are connected with the negative pole of a powerful galvanic battery, while the
copper lining of the vat is connected with the positive pole. To allow
the introduction of steam, tllC vat is proyided with a well-fitting cover.
During the operation the shaft is reYOh'ed l>y power deriYed from a
small steam-engine, and thus the ore pulp is kept in agitation, so that
the pa.rticles of sulphnrets contained therein may successively be thrown
in contact wjth the positi,~e electrode, in order to become decomposed.
"Now it must be horne in mind that in the application of electricity
to the treatment of ores containing snlplmrets, and snell other metalliferous minerals as must be decowposed l>efore their constituent elements can combine to salts capable of forming electrolytes, from which
metals may be rcdnce(l, it is a necessary condition for the success of the
operation that each particle of snell minerals be not only brought in
contact with the positiYe electrode, but also kept in contact witll the
same until it is decomposetl.
"This condition, it is eYilleut, cannot be complied with by a mere agitation of the ore pulp between electrodes placed Yertically, or otherwise
so arranged that a contact bet"~een each particle of sulphnret and the
positiYe pole-plate is in great measure bnt a matter of chance, and generally of but momentary duration; mllcss tl10 operation be continued
for an indefinite length of tirne-or, indeed, the chemical ingredients
added to the ore pulp be of such kiml and quantity that the intended
result would almost as well be reacl10d \Yitlwnt the application of electricity.
"An in\ention by Dr. A. F. W. Partz, of Oakland, for which a United

758

MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

States patent has lately been granted, is intended to meet the require
ment above referred to, and thereby render practicable a new metallur
gical process which may yet be destined to play a conspicuous part in
our mining industry. The apparatus which he employs may be briefly
described as follows:
"A cylindrical wooden vessel, about Gfeet long and 4 feet in diameter, a
segment of which, amounting to nearly one-third of its periphery, is missing, is horizontally so suspended on two gudgeons fastened to its sides in
the line of its axis that the opening left by the missing segment is on top.
This opening is provided with lids which are clostd during the operation.
Lengthwise through one of the gudgeons is bored a hole, just wide
enough to allow a steam pipe, which in the vessel is bent downward, to
pass through Hand remain in place when the gudgeon is turned. The
bearings in which the gudgeons rest are supported by pieces of timber,
between which thick plates of glass are inserted, to prevent loss of electricity by "leakage." The inner periphery of the vessel is, up to the
height of its axis, lined with a sheet of copper, 'vhich forms the positive
electrode, and is, by means of wire which passes through the side of the
vessel, brought in metallic connection with one of the gudgeons. Eight
or ten inches from the periphery, below the axis of the vessel and parallel with the same, a number of tubes of brass or copper about two
inches in diameter are placed in a segmental row a few inches from each
other, resting at one end of the vessel upon a wooden, and at the other
upon a metallic support. These tubes constitute the negative electrode,
and are, by means of a wire attached to the metallic support, and which
passes through the side of tlte vessel, brought in metallic connection
with the other gudgeon. Upon either gndgeou rests the end of a flat
spring, and to these spriugs the respective poleS·· Wire of a galvanic battery, or some other generator of dynamic electricity, are fastened.
"Having thus given an outline of the priucipal features of the apparatus, we will proceed to gi ye a brief description of the manner in which
argentiferous orcs are worked by its means.
"The cylindrical vessel is, to about one-third of its capacity, filled with
a solution of chloride of sodium, to which pulverized ore is added until
the mass forms au easily-tlowiug pulp. By power applied to a crank
fastened vertically upon one of the gudgeons, tbe vessel is put in a slow
swinging motion, the crank alternately deflecting fi·om 40 to 50 degree.s
either way from its vertical position. This motion is intended to prevent the earthy portion of the ore from settling, and at the same time
to facilitate the siukiug of all hea\ier particles, (snlphurets, &c.,) and
their concentration upon the positiYc pole-plate, where they collect in a
layer, which is kept agitated just enough to insure the constant forming
of new points of contact witll the pole-plate. The electric connection
l>eiug made as above stated, and steam beiug turned on, a vigorous
electrolytic action eusnes. \Vater and chloride of sodium are decomposed, oxygen and chlorine arc disengaged at tlle positive electrode, and
ready to enter into the new combinations they effect, under the influence of the electro-current, the decomposition of the sulphurets and
other metalliferous compoumls rcsti11g upon the positive pole-plate,
while they also attack the plate itself, forming with tllC material thereof
oxychloride of copper, which in turn aids in the formation of chloride
of silver. The latter dissolves in the solution of chloride of sodium
present, and from it metallic silver is reduced and deposited upon the
tubes constituting the ncgatiYe electrode. As the silver thus reduced
is apt to be in a loose, tlocculent, or spongy state, the tubes must be
amalgamated with mercury to better insure its adhesion and collection,
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and the amalgamation must from time to time be renewed, which may
be accomplished by merely dropping some mercury into the vessel; because on coming in contact with the positive pole-plate the mercury is
dissolved, whereupon it is reduced again to its metallic state, and deposited together with the silver. The form of tubes was chosen for the
negative electrode on account of the large surface which they afford, and
the facility with which they are removed and stripped of the adhering
amalgam. If, under eircumstances, it should, however, be deemed preferable to employ a layer of quicksilver in their stead, the same may be
~placed in a flat vessel, the negative pole-wire dipped into it~ and the
vessel suspended in the liquid. An addition of sulphate of copper to
the ore pulp quickens the operation, but is not essential for its success.
The positive pole-plate being dissolved in proportion nearly eCfuivalent
to the silver reduced (i. e. about 32,108) must, from time to time. be restored. To this end the remaining portion of the plate need not be removed, it being necessary only to cover the spots where the metal has disappeared with patches of -copper fastened to the vessel with copper nails.
''The above-described apparatus is also to be employed for the extraction of gold from auriferous pyrites; but if so employed, a positive electrode of iron or carbon (slabs of Bunsen coke or of graphite) is substituted for that of copper. The same change becomes necessary in the
treatment of sulphurets and other ores of copper, in which also solid
rods of copper in place of tubes are used as negative electrodes. According to the character of the ores, an alkaline sulphate or nitrate, or
sulphate of iron, may sometimes advantageously be substituted for chloride of sodium, or used in connection therewith.
For reasons of economy, the employment of galvanic batteries is admissible onl.Y in the working of ores of silver; for other ores, magnetoelectric machines must be used in their stead, so that, in generating the
electric forces required, carbon may be consumed in place of zinc."

APPENDIX.
PRODUCTION OF QUICKSILVER.

The production of quicksilver during the year 1869, was as follow :
Months.
January.-------------------February
. ____ . ______ . __ . ___ _
March ....... __ ..... _... ____ .
April . _.... ______ . ___ .. _____ _
May ................ ___ ... _..
June _- .... --- .. --- .. --.- --.July .. __ . . . _....... __ . _... _.
August·----·--------------·September.------ ........... .
October .... _..... ____ .. __ .. .
November .. ___ .... _.... __ . _.
December ___ .. ____ .. ___ . _. _
Total ... _......... __ . __

New Almaden. New Idria. Redington.!+ Other mines.*
Flasks.
1,550
1,600
2,005
1,500
1,400
1,203
1,400
1,340
750
950
1,000
2,200

Flasks.
876
329
1,148
1.137
478
1,296
1,15fi
650
752
701
815
978

16,898

10,315

Flasks.

Flasks.

5,500 ~--~

*Returns for months not given. Product for the year estimated.

Grand total: 33,713 flasks, at 7Gt pounds, or 2,579,044 potmds.

This being a very small production compared with the ordinary demand, the price of quicksilver has in consequence somewhat advanced.

760

MINES AND MINING WEST OF 'IHE ROCKY MOUNTAINS.

TABLE OF PRODUCTION OF THE PRECIOUS METALS IN AMERICA.
[PREPARED BY C. B. DAHLGREN.]

Bullion.

All mines
All mines
All mines
All mines
All mines
All mines
All mines

of Mexico-discovery to 1868 ____ .. _..•.. _.. --. _____ •. _... . $5,218,245,000
of Peru, (Cerro Pasco Potosi, )-1545 to 1868 _... _. __ .. _. _.. . 2,800,000,000
of California-1849 to 1869 __ ........ ____ ..... _. ____ • ____ . _
948,000,000
of N evada-1859 to 1869 ___ . ___________ . ___ . __ . _____ . _____ .
135,000,000
of Montana, Iclaho-1862 to 1869 ______ ______ _____ . ____ . __
98,000,000
of Colorada, Arizona, New Mexico-1862 to 1869. ____ ______ _
82,000,000
184,000,000
of Australia, New Zealand-to 1867------ ·----- -----------9,455,245,000

RECEIPTS OF TREASURE AT SAN FRANCISCO.

Tpe following tables comprise the receipts of coined and uncoined
treasures from the interior and coastwise, through Wells, Fargo & Co.
and Pacific Union Expret-;s Company, during the years 1867, 1868,
and 1869. The Pacific Union Express Company went out of existence
on the 1st of December, 1869, the amounts for October and November
of that year having been estimated.
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1867.

Uncoined.

January .............................. .
l!~cbruary ............................. .
].\-!arch ................................ .
April ................................. .
].\Jay- ................... - . - - ... - - - ... - .

June .................. -···t· ---------July .................................. .
August ............................... .
September ............................ .
October .............................. .
November ............................ .
December ............................ .

$3,077,269
2,262,155
2,719,436
3,943,605
3,521,435
3,465,576
3, 701,611
3,736,035
3,101,754
3,082,637
2,968,419
1,998,695

-----

$439,264
265,857
281,876
246,910
250,354
273,403
291,524
209,890
185,920
307,2191
253,2G3
343,202

Total.

$3,516,533
2,G28,012
3,001,312
4,190,G15
3,771,789
:3, 708, 979
3, 99:1,135
3,945,925
3,287,674
3,389,1:156
3,2~1,682

2,341,897

------ - - - 3,:348,682

40,927,309

June ................................. .
July .................................. .
August ............................... .
September ............................ .
October .............................. .
November ............................ .
December ............................ .

$2,210,366
2,154,449
2,525,708
2,981,914
3,15H,169
3,679,819
3,526,183
3,446,795
3, 678,520
3,119,847
2,956,825
2,989,667

$338,441
405,178
239,446
064,432
239,443
226,045
465,382
304,183
416,763
462,515
417,848
640,957

$2,548,607
2,G59,627
2,765,154
3, 546,:346
3,398,612
3,905,864
3,991,565
3,7G0,978
4, 995, 28:j
3,582,362
3,374,673
3,630,624

Total .•............................

36,429,262

4,726,633

41,149,895

$2,345,975
2, 441, 174
3, 085, 613
2, 6::31, 403
2,699,892
2, 755,117
2, 563,085
2,365,423
2, 456, 003
1,847,177
2, 284, 910

$660,888
770,602
840, 920
628, 891
826,178
S59, 982
539,467
649,991
785, 096
730,115
758, 554

$3,006,86J
3, 211,776
3, 926, 533
3, 310, 2fl4
3,526,070
3, 315,099
3, 102,552
3,015,414
3, 241, 099
2,577,292
3, 04:3, 464

Total ............................. .

1868.
January .............................. .

~~~~h~I~~ ~ ~ ~ :~ ~ ~ ~ ~ :~ ~ ::~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

April ................. ·............... ..
May .............•.........•...........

1869.
January...............................
February..............................
March.................................
April... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~fay...................................

June..................................
July...... .............. .. .. .. ........
August................................
September.............................
October---············-----~----------

November ...........................

--I

37,578,627

Coined.

D•c::::_:-_:-_:-_:-_::-_::-_:::::::::::::::j~~ta,~~~~~
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FROM THE SOUTHERN MINES.

1867.

Uncoined.

Coined.

Total.

July ______ ---------- __ ---------------August ..................... - ......... .
September ..... ____________ .... __ -----·
October. ______ .. _____________________ _
November ............................ .
December ........ -- .. ---- ..... -- .. -- ..

$220,367
203,918
203,250
287,478
290,543
314,402
309,661
262, 188
237,027
263,728
254,921
165,873

$166,707
57,452
98,674
123,275
130,600
114,107
87,910
75,825
104 969
132,028
184,837
187,721

$387,074
261,370
301,924
410,753
421,143
428,509
397,571
338,013
341,996
395,757

Total ........ __ . ____ . _. ___________ _

3,013,356

1,464,105

4,477,461

$233,284
228,823
230,392
2:36,604
283,307
258,018
253,369
249,564
247,279
235,451
219,764
212,926

$162,502
139,833
85,840
140,216
125,219
156,297
169,725
117,748
138,700
173,089
206,739
278,356

$395,786
368,656
316,232
376,820
408,526
414,315
423,094
367,312
385,979
408,540
426,503
491,282

2,888,781

1,894,264

4,783,045

$175, 078
203, 349
27 4, 393
262,957
235 109
246: 988
279,857
227,075
'192, 034
201,825
140,737
128, 000

$302, 257
212, 068
383, 363
275,397
333, 051
J41, 909
312,280
228 175
198: 796
266, 5~8
197,906
70, 000

$477,335
415,417
657,756
538,354
568,160
588,897
592,137
455,250
390,830
468,413
338,643
19tl,OOO

January .............................. .
February ............................. .
March. _.............................. .
April .. _____ . _____ . ___________________ _

~~Je· ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

439,75~

353,594

1868.

.January. ______ .. ____ .......... ---- ... .
:February. _...... __ . ___ . ___ . _. ________ _
1\farch ................................ .
April .. ______ .. ---- .. -----------------1\lay ... -------------------- .... -------June __ -------------------------------July--·--- .. -------- .... ----------·--August .......................... - .... .
September ....... _................... __
Octo bcr ........ - - .... - .. -.... - ... - -- , November __ .. __ -- ...... ---- ... -- .. ---Decem her _.... _. . . ...•..... - - ........ .
Total ...................... - ... -- ..

------ ------- - - - -

1869.
January. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
:February... . . . . . . . . . . . . . . . . . . . . . . . . . . .
March ______ . _. . . . . . . . . . . . . . . . . . . . . . . . .
ApriL ..·. ________ .... -----------------May_ . ________ . . . . . . . . . . . . . . . . . . . . . . . . .
J tme _. _. _______ . _................. . . . .
Jnly _____ . ___ . _______ .. _. . _...... ___ .
August________________________________
September._. _. . . . . . . . . . . . . . . . . . . . . . . . .
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
November ________________ . __ -- __ ----__
December _. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total .. ________ -- __ ----------------

-2,567,"4{)2-~79()~

5,689,192
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1867.

Uncoined.
$~44,440

.January .............................. .
J<'ebrnary ............................. .
March ................................ .
.ApriL .. __ ._._ .... _. __ .. ___ ~ __________ _
MaY----------------------------------.T nne ... - -- -- - - -- -- -- -- -- -- -- - - - - - - - - - July .. __ .. ------- - -------------------August ............................... .
September ... _.. _................ _____ _
October .............................. .
November .. --- ............ ___________ _
December ............................ .
TotaL ____ . _..... _............. _. _.

'

Coined.

128,799
119,398
344,075
380,780
366,265
760,693
1,006,186
490,853
744,349
536,548
442,951

$15,381
10,884
23,284
7,450
11,636
8,976
214,744
2,536
5,556
80,980
100,520
45,450

5, 665, 337

527,397

=~==========

1868.

$191, 000
194, 712
193, 113
248, 986
267,892
400,799
363, 514
414, 610
385, 038
180,957
636,774
477",719

J anl.'lary _... _______ . _.. __ . _.... __ ... __ .
February ____ . . . . . . . . . . . . . . . . . . . . . . . . . .
MarclL ............................... -I
ApriL ____ ............................. '
MaY----------------------------------,Tune ______________ .. ____________ .. ____
July __ . ___ . ________ .. _. ___________ . ___
August. _____ . _......... _. ___ .... ___ . . .
September... . . . . . . . . . . . . . . . . . . . . . . . . . .
October ____ ............. ________ .. ____
November----------------------------December .......... ------------------Total ............ _............... _.

1869.

.

~%~~~~-::-:: ::::::::::: ;: ::::::::::::1
Total ............................. .

$359,821
139,683
142,682
351,525
392,416
375,241
975,437
1,008,722
496,409
825 329
637:068
488,401
6,192,734
:=:::::::::=:::========

$191, 000
315, 762
198, 642
348, 434
360,~27

560,149
465, 397
443, 578
455, 637
237,451
922,387
742,751

-;:955,ll4j--1,2s5,9o1 ___5,241~

January _____________ ................ __
February_. __ . _________ . ___ .. __ .. _. _. _.
1\-Iarch .... - - . -. -................ - -- - . - .
.A.pril. _. __ ... _. _. __ . ______ . _. _________ _
l\fay ....... ______ .................. -- ..
June .... ---------------··-------------

October _. _. ____ .. _. _. _.. _. _. _. _. _. _. _.
N ovcm ber .... __ .. _..... _...... _...... .
DecemberJ. __ .. _...................... .

. __ . . . . . .
$121, 050
5, 529
99, 448
92,935
159,350
101, 883
27, 96tl
70, 599
56,494
285,613
265,032

Total.

$174,680
96,032
145,262
191 243
191:702
445,956
246 237
115:851
210,398
302,084
350,333
278,372

$140,660
152,933
208 231
79:959
18,050
105,100
222 1 563
302 895
109:088
553,305
44,637
555,458

$31!'>,340
248,965
353 493
271:202
209 752
551:o5n
468,800
418.746
319. 486
855:389
394,970
830,830

2,748,150

2,492,879

5,241,029

-------------1------

RECAPITULATION.

-

..- - - - - - - - - - - - - - ' - - , - - - -

1867.

1868.

1869.

Northern mines ................. - . . . . . .
Southern mines .... ____ ........ --......
Coastwise ...... _...... _.. _. . . . . . . . . . . . .

$40, 927, 309
4, 477,461
6, 192, 734

$41, 149, 895
4, 783,045
5, 241, 015

$38, 356, 253
5, 689,192
5, 241. 029

TotaL __ ...... _....... _.... ~- ..... -I

51,597,504

.---;1,173~955

-~~ 286,474
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RECEIPTS OF TREASURE, ETC., AT SAN FRANCISCO~ CALIFORNIA, FOR THE
YEAR 1869.
[Compiled from the San Francisco Commercial Herald.J.

The receipts of treasure from all sources (uncoined and coined) through
regular public channels, during tbe. past twelve months, as compared.
with the same period in 1868, have been as follows:
1868.

FTom California, northern mines. . . . . .. _.. $41,149,895
From California, southern mines_ . . . _. _.. .
4, 'i8:3, 045
From coastwise 'ports, Oregon, &c. . _.... .
5,241,015
Imports, foreign, British Columbia, &c ... .
3,336,280
Total ... _ .....

54,510,235

18G9.

$38,356,253
5,689, 19~
5,241,0~9

6, 02:3, 677

55,310,151

INTERIOR RECEIPTS, dOINED AND UNCOINED.
1868.

1869 .•

Uncoined .... _-.- ........ _. $46.257,320
Coined. . . . . . . .... _..... _.
5, 340, 184

$43,273,157
7,900,798

$35,231,001
14,065,473

51, 597, 504

51,173,955

49, 386,.47 4

:867.

Total . . . . . . . . . . . . . .

Interior receipts, imports and exports for the years 1867,1868, and 1869:
1867.

Interior receipts .. _....... $51,597, 50±
Imports, foreign...... . . . .
3, 969,322

1868.

1869.

$51,173,955
3,336,289

$49,286,474
6,023,677

Total . . . . . . . ..... _.
Exports. . . . . . . .......... .

55,566,826
41,676,29~

54,5i0,235
35,444,395

55,310,151
37,287,117

Currency movement. . . . . . .

13~

19,065,840

18,023,034

890, 534

The heavy falling off in the receipts of uncoine'd bullion at this place
for 1869, as compared with those of former year~, while attributable in
part to the diminished production of the mines upon the coast, is mainly
clue to other causes, chief among which is the very considerable shipments of bullion made directly East by railroad from Eastern Nevada,
Idaho, Utah, and Montana, and which, before the completion of that
thoroughfare, was sent to this place. Latterly, and since the White Pine
mines have become more largely productive, about one-half their proceeds have taken that direction, much of it having been transmitted in
the first instance to various points to suit the convenience of parties
residing in different parts of the country, being large owners in those
mines. These shipments have been going on tllrougbout the year;
slightly at first, but more fully and with constant acceleration since tl.H~
opening of the railroad. What little bullion has been produced in Utah
bas, also, no doubt, mostly gone in that direction. The diversion east
of the product of tl93 Idaho mines has not been large; being perhaps a
million more than formerly went that way; while it is fair to presume
that almost the entire yield of Montana for the past year has been
turned into eastern channels. During the year a good deal of silver
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has arrived in San Francisco in the lead bars sent from the various
smelting districts, none of which has been included in the figures representing the gross yearly receipts of this place. The value of the precious
metals coming here in this shape would probably aggregate half a million of dollars. After giving these causes due credit for their agency
in diminishing our last annual receipt of bullion, there remains a balance
of deficit which can only be accounted for b~T an admitted decline in the
product of our mines; and in evidence of which we have the fact of a
slight fal1ing off in the returns from Nevada, and the probabilities of a
similar result in Oregon, Idaho, and Montana, the California product
varying but little perhaps from that of the preceding year.
Jn view of t,h e foregoing facts it will be seen that the diminished bullion yield of the coast, as reported for the past year, is more apparent
t~han roa,J; suggesting the probability that the mining interest during
this period has been fairly prosperous.
::\IINT ST.ATIS'l.'ICS.

The coinage at the branch mint for the year 1869 compares with that
in 1866, 1867, and 1868, as follows :
Sanuary .... -----February . . . . . . . . .
March . . . . . .. ~ ... .
ApriL .......... . .
l\Iay. . . . . ........ .
.Tune ........... --.
July .... __ .. " . . .. .
August . . . . . . . ... .
September ........ .
October . . . . . . . ... .
November ........ .
December ........ .

1866.

1867.

1868.

$315,000
910,500
1,360,000
1,113,000
2,165,000
1,120,000
1,004,000
1,758,000
1,916,000
2,312,000
2,214,000
1,719,000

$124,000
1,022,000
978,535
1,895,000
2,505,000
1,420,000
1,152,000
2,380,000
1,989,000
2,361,000
2,260,000
1,284,000

$97,000
640,000
575,000
710,000
714,000
922,000
2,355,000
1,465,000
2, 465,000.
2,415,000
2,595,000
2,422,000

1869.

$467,000
185,000
743,000
1,57!),000
985,000
1,348,000
1,040,000
68!),500
2,550,000
1,66!),300
1, 64:8,000
1,45!),'750

Total ........ 17,915,500 19,370,535 17,365,000 14,363,550
The operations of the branch mint have been restricted by reason of
diminished deposits, arising from correspondingly diminished receipts
of bullion and dust from interior points. The coinage for 1869 falls
short of that for 1868 by $3,000,000, and that of 1867 by $5,000,000.
~rhis deficit is by no means owing to the decreased capacity of our mines.
but is more directly the result of a large emigration to those of White
Pine and other districts, and to the increased attention paid to farming,
which has engaged many hands formerly employed in getting out the
precious metals. rrhe sad calamity whieh ravaged three of the most
procluetive mines on the Comstock lode also contributed to a materially
diminished supply of bullion; besides which the mint was idle during
a portion of .T uly to prepare for turning it over to the new appointees.
There is good ground for the belief that the bullion supply for 1870 will
very considerably exceed that for the past year.
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Estimated production of gold and silver in the United States from 1849 to
1868, both inclusive.
[By E. B. ELLIOTT, Esq., Treasury Department, Washington.]
Aggregate.
Years.

Annual average.

I

Gold.

Silver.

I Go~d
and
silver.

Gold.

Silver.

Golfl and
silver

----------------I--------1---------------I-------I-------- I- ------

Millions.
1849-;51, (3 years) ...
$94.0
1852-56, (5 years).. . 1
350. 8
1857-'58, (2years) ... l
131.9
1859-'63, ( 5 years).. .
268. 3
1864-'68,(5years)...
207.4
576. 7
1849-'58, ( 10 years)..
475.7
1859-'68, (10 years)..
1848-'68, (20 years).. 1, 052. 4

I Millions.

... __ .. _-.
.. ___ . . . . .
-·---- ....
$11:3. 3
69.3
... _.. . . . .
87.6
87. 6

I Millions.
$~4. 0
3::>0. 8
131.9
286. 6
276.7
576. 7
563.3
1, 140. 0

Millions.
$31. 3
70.2
65. 9
53.7
41.5
57. 7
47.6
52.6

Millions. Millions.
$31.3
.. -- .. ---.
70.2
---------·
65.9
-- .... --. $3.6
57.3
13.8
55.3
57.7
.. -- .. -- -56.3
!
8. 7
4.4
57.0

The above may be read as follows: During the five years, 1864-'68, the
aggregate production of gold was approximately $207,400,000; of silver,
$69,300,000; the total for both (gold and silver) being $276,700,000. In
the same period the annual average production of gold was approximately
$41,500,000; of silver, $13,800,000; the total for both (gold and silver)
being $55,300,000.

Table showing the value of total imports, e:x:ports, and 're-exports of specie
and bullion during the ten years, 1860-'69.
By E. B. ELLIOTT, Esq.]

During fiscal year ended Jun e 30.

1860--- .. ---- .. ----. ---- . ----- ..................
1861.- ---- ---- ---- . ----- --- --- .....................
1862---- .. ---- ------.-----.--- ..................
1863-- ---- ---. -- ---. ---- .. ---- ....................
1864--- .. --------------------- ....................
1865- -- - - - - - - - - . - - - - -- - - - - . - -- ...................
1866 .... ------ -· -· ---· ------ ·- ..................
1867 ----------------.--------- --------1868 .... ---------------- ·- ---- --------1869- - - - .. - -- - -- - - -- - - -• -- -- -. ...................
Total._. _..... --- ... -.-- ...............

Imports into
the United
States.
$8,550,135
46,33U,611
16,415,052
9,584,105
13,115,612
9,810,072
10,700,092
22,070,475
14,188,368
19,807,876

Exports from Re-e xports
the United from theUniStates.
ted States.
$56,946,R51
2:3, 799, 871
31,044,651
55,993,562
100,321,371
64,618,124
82,643,a74
54,976,196
83,74G,1G1
42,915,966

$9, 599,388
5, 991,210
5 842,305
8,' 163,049
4, 922,979
3, 025,102
3, 400,697
5 892,176
10,' 038,127
14, 222,4J.i

170,581,3981 597,006,127

71, 097,447
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Tctble of the state of the lawful money 1·eserve (requi1·ecl by sections 31 and 32 of the national
currency act) of the National Banking Associations, as shown by their repm·ts of various
dates during the year encled June 30, 1869. l?'rom the Annual Reports of the Comptroller
of the Currency for the years 1S68 and 1869.
=By E. B. ELLIOTT, Esq.]

I

I
il

Dates.

Items of reserve.

i - - - - - 1

Ill.

Amount raquired as
reserve. ;Legal tenders.

l~ ~.~~-g

I•
Specie.

ui
'+< ;;s co:;:: ~"S$ Amount of
Threep. cent. ~ ~ .;3 <::> ~ ~ ~ available
tempora:·:y 'd 'g !:I § $ :3 o£ reserves.
1 loan
certlf- """ P. .......... ,.o p.. !:I
icates.*
So.., A.S S:P

I

g~-~ g}2~

-1""-+-'~~~Q

-July, 1868 ....•..
October, 1868 ....
January 4,1869 ..
April 17, 1869 .. _
June 12, 1869 .•..

$186, 421, 682
172, 259, 139
167, 996, 991
159, 193, 947
165, 622, 593

$100, 166, 100
92,453, 475
88,239,300
80, 875,161
80,9:34,119

$20, 755, 921
11,749, 444
27,537,637
8, 474,703
17, 480,076

$64, 378, 221
63,593, 730
52,075,000
51, 190,000
49, 815,000

Average ....

168, 298, 870

88, 533, 631

17, 199,556

56,210,390

$75, 834, 359
66,965,278
65,727,064
57, 547, 694
62,912,635

$261, 134, 600
234, 761, 927
233, 579, 001
198, 087, 55S
211, 141, 830

65, 797, 406

227, 740, 983

---------

* The returns under this head for July and October, 1868, include some compound mterest notes.

Estimates by different writers of the production of gold and silver in the
world since 1848.
[BY E. B. ELLIOTT, Esq. J

------~---A_u_t_h_o_n_·t-ie__s_._ _ _ _ _ _ _ _ ~~--G-o-ld_.- I·-S-i-lv_e_r__._ Goldsilver.and
1

----

' Millions.
Mr. N ewmarch, ( 1849-'68,) twenty years, old sources . . $1, 428. 4
new sources. 1, 777.7
all sources . .

3, 206. 1

Millions.
$1,514.1
182.5

Millions.
$2,942.5
1,960.2

1, 696. 6

4, 902. 7

!=======:======!=======

Dr. Soetheer, (1849-'67,) nineteen years, all sources . . $2, 535. 8
Prof. Blake, (1849-'67,) nineteen years, all sources... 2, 757.6
Mr. J. S. Wilson, (1849-'67,) nineteen years, all sources. 2, 495. 1
•

I

$982. 4
$3, 518. 2
813. 4
3, 571.0
971. 0 ! 3, 466. 1

l

I

rn,the above table the values are given in millions of dollars, so that,
for example, 1,428.4 denotes $1,428,400,000.

Estimates of the production of precious metals in the United States during
the nineteen years, 1849 to 1867, both inclusive.
Authorities.

Gold.

Millions.

I Silver.
1

Millions.

Professor W. P. Blake ...... ·--·-·----------·--- ____ $1,000.0
$73.0
Mr . .JosephS. Wilson .. __________ . ________ . ________ . 1, 015.0 1
100.0
!t1r. J. Ros~ Browne ... __ . ______ .. _.... __ . __ .. _____ ·j· ..... __ ......... __ _
I

.1

Gold and
silver.

Milrions.
$1,073.0
1,115.0
1,255.0
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Adding to the mean of these figures my estimates for 1868 and 1869,
we have a probable production of gold and silver, from 1849 to 1869,
inclusive, of 1,278 million dollars, or an average of a little less than sixtyone millions per annum. The production of 1869 was not far from this
average.
R. W. R.
FINENESS OF QUARTZ AND PLACER GOLD IN NEVADA COUNTY,
CALIFORNIA.

After sending the sheets of this report to press, I became possessed of
the following interesting and valuable table of the fineness of quartz and
placer gold at numerous localities inN evada County, California. It was
prepared in 1867 for the report of Mr. J. Hoss Browne, by Mr. J. S. Hittell,
of San Francisco, and excluded from that report for want of space. A
comparison of the localities on the same water-courses, and of the gold
of the placers with that of the lodes which were probably their original
sources, would interestingly illustrate some of the views which I have
expressed in Part III of the foregoing report. But I must forego such
a discussion of these observations here, and content myself with putting
them on record :
FINENESS OF NEVADA PLACER GOLD.

[The :figures opposite each locality show the fineiless of the gold in thousandths.]
Gold Flat .............. _.... _..
I Greenhorn
... _ .. .. .. .. .. . . . . . . . .

Alph~------.------ -------------- 917-968
Amencan H1ll .... -------------905 ,
Arkansas Calion, (near Red Dog).
936
...;rush Creek ___________ . ____ ____ 958-961
Bourbon HilL ____________ . ___ .. 8:37-844
Brandy Flat .... ------ __ "_·----870
Buckeye Hill. _. __ . ___ . __ - __ . . . .
877
Brown's Hill __________ .________
906
Booyer's Ranch_ . _.. __ . __ _______
87 4
Blue Flat. ___________ ... ___ . ____ 885-925
Bourbon Hill. __ . __ ..... __ . _____
841
Birchville ________ . ____ . _... ___ .
942
Beckville _____ .. _... __ .. _... __ . _
848
Big Deer Creek. ____ . __ ...... __ . 845-850
Christmas HilL_ ... __ ......... __
945
Cement HilL ... -----------··--- 840-852
Chalk Bluff .. _.. _ . _... __ .... ___ . 960-976
Columbia HilL ... ____ ...... ____ 922-961
Crumbeek Ravine __ .... __ ..... _.
865
Cherokee ___ . ________ . _.. ___ .... 910-920
Coyote ____ ---· ____ ---· ____ .... 850-860
Coolie Hill . _... __ .. ________ ... _
964
Colton Hill, (upper strata) .... _
964
Colton Hill, (bed rock strata)__ __
890
Ch::::.~tmas Hill, (Bay State cbim).
980
Cedar Ravine __ .. ___ .. ____ . ____ .
865
Canada Bill. ... ____ --·-________
5451
Deer Creek .. _.............. _... 890-906
Diamond Creek_ ......... _.. .. . . 949-9~5
Eureka .... ---- ...... ------ .... 831-8o3
Eureka, (other claims) _. _....... 825-835
Eagle Ravine ...... ____ .........
848
Fall Creek. __ ..... _. __ .... _.. . ..
880
French Garden ................ _
820
French Corral .. .. .. .. . . .. .. .. ..
840
Fall Creek ...... _...............
878
Golu Hill .......... ____ ......... 965-970
Gopher Hill _..... _. .. . . .. .. . . . . 884-936
Gri;;zly Calion ............. _ .. . .
810

815-830
865-870

Green Mountain ..... , . . . . . . . . . .
916
Gold Flat Havine .. .. .. . . . . . . . . .
837
Hunt's HilL ........ ___ ..... _... 913-930
Humbug .... _......... _..... _.. 920-953
Hitchcock Ravine_ ......... _ . . . .
825
Hog Ra,vine, (near Red Dog)._..
962
Jefferson Flat_ ........... _.....
874
Jefferson HilL ..... _.. ___ . _. . .. .
911
Jackass Flat_ ..... _. __ .... _. . . . .
879
Jones's Dar, (South Yuba). __ .... 874-878
Kentucky Flat_ ........ ~ .. _.....
870
Kanaka Creek._ .............. _. 975-880
Kausas Hill _..... __ . __ ..... _.. .
836
Little York, (blue gravel) ....... 892-910
Little York, (red gravel) ... _....
960
Lost HilL. .. .. .. .. .. . . .. . . . . . . . 885-890
Liberty HilL . .. .. .. .. .. .. .. .. .. 896-908
Lawson Flat...................
877
Lowell HilL ............ __ .. .. . .
904
Lost Ravine .......... _... .. . . .. 870-903
Long Hollow_ ............. __ . __
834
Little Deer Creek ......... _. . . . . 790-795
Manzanita Hill .... _........ _... 822-830
Mud Flat ............ ----------818
Mosquito Creek .... _.......... _. 790-800
Montezuma Hill _... _... _... .. ..
865
Miles's Ravine .... _....... _.....
860
Mount Oro . . . . . . . . . . . . . . . . . . . . .
872
Myers Ravine_..... . . . . . . . . . . . . . 860-870
Missouri Bar,( on the South Yuba).
883
Middle Yuba .... _._._ .. _.... _...
880
Newtown ............... -----825
Native American Ravine........
8l:l4
North Wolf Creek...... .. .. .. ..
829
Nary Red ...................... _
· 916
North Ynba .................. _..
890
Omega . . . . .. .. .. . .. . . .. .. .. .. .. 950-955

METALLURGICAL PROCESSES.
Orleans Flat .•........•......••.
Oregon Hill . . • • . . . • . . . . . . . . . . . .
Osborne Hill...... • . . • . . . • . . . . . .
Pleasant Valley.... . . . . . . . . . . • . .
Pike Flat. . . . . . . . . . . . • . . . . . . • . . •
Poorman's Creek. . . . . . . . . . . . . . . .
Phelp's Hill, (near Gold Hill) .•••
Peck's Ravine ...••....•...•.• -·
Picayune Point ...............•.
Quaker Hill, (blue gravel) .. .•.•
Quaker Hill, (red gravel).... . . . •
Rough and Ready. . • • • . • . . . . . . . .
Rattlesnake .....••....•.... __ .•
Round Mountain .......... -----·
Rush Creek .....•.......... _. . . .
Remington Hill. .•••..•... -----·
Relief Hill.. . . . . . • . . . . • • • . . . • • • .
Rock Creek. . . . • . • . • . . • . . . . . . • . .
Red Dog ....•.......••........•
Rush Creek ......•.•.. -·---- ....
Randolph Flat ...••..•.• _... . • • .
Scotchman's Creek... . . . . . . • • • • .
Shady Creek ...•... _.....•.. _•..
San Juan, north------..........
Scott's Flat.-----··----· .•.•.•.•
Selby Hill ..•••••.•••..•••••••••

895-910
875-890
841
898-904
828
860-880
913-920
828-833
850-890
922
960
875-880
810
834-879
840-879
920
931
870
903-930
791-810
920
897-922
900-910
960
922-940

840~865

Selby Flat.... • • • • . • • • • • . . . • • • • .
Sweetland ...••••• --.. . . • . . • . . . .
Snow Point ...• --·- ••••....•...•
Sailors' Flat. . . • • . • • • • . • • • • . . . . .
Steep Hollow .••.••.••••...••...
South Yuba •••• -------- __ ...•..
Slate Creek.... . . . • . • • • • . . . . . . . .
Timbuctoo •...• _••...• _... . . . . .
Thomas's Flat..................
Virgin Flat .. __ •. . • • • . . . • • . . . . . .
Wolf Creek... . . . . . . . . . . . . . . . . . .
Washington...... ....... ......
Wood's Ravine .... ----··.......
Woolsey's Flat..................
Washington ...•...•............
Walloupa ......................
Walloupa Ravine...............
Woolf's Creek, (n'r Grass Valley).
Woolf's Creek, (elsewhere)......
Wolf Creek, (at Kansas Hill) . . . .
Wet Hill . . . . . . . . . . . • . . . . . . . . . . .
Wilcox Ravine, (near Red Dog)..
You Bet, (blue gravel) ..........
Yon Bet, (red gravel) ...........
You Bet claim . . . . . . . . • . . . . . . . . .
Yankee Hill ...........• _•.... _•

769
840-845
900-930
880-885
870-875
900-903
870-875
814
940-950
854
886
800
870
845
910
870-886
888-910
852
845-855
910
820-845
855-875
944
890-919
907-984
994
917

FINENESS OF NEVADA QUARTZ GOLD.

Allison Ranch . . . . • . . . . . • . • . . • . •
Bear River . . . . . . . • . . . . . . . . . . . . .
Ben Franklin...................
Cambridge .... ---------·.-----Canada Hill...... . . • • • . . . . . . . . .
East End. . . . . . . . . . . . . . . . . . . . • . .
Empire....... . . . . . . . . . • . . . . . . . .
Eureka. . . . . . . . . . . . . . . . . . . . . . . . .
Forest Spring.... . . . . • . . . . . . . . . .
Gaston Ridge. . . . . . . . . . . . . . . . . . .
GoldHill ...•.....•.............
Goodyear.... . . . • • . . . . . . . . . . . • . .
Illinois . . . • . . . . . . . . . . . . . . . . . . . . .
lone . . . . . . . . . . . . . . . . . . . . . . . . . . .
Italian Mine . . . . . . . . . . . . . . . . . . • •
Jim --- - -- - --- -- - --- - -- -.- . - --..
Lucky--------------------.....
Merrimac.. . . . . . . . . . . . . . . . . . . • . .
Murphy ..............••..•..• _.

850-860
803
808
820
730
846-856
800
852
810
819
850-875
840
854
815
813-830
827
817
817
800

H. Ex. Doc. 207--49

Nevada. . . . . . . . • • . . . • • . . . . . • . . . .
New York Hill.... . . . . . . . . . . . • . .
North Star.....................
Osborne Hill ......•.•....... _..
Pacific . . . . . . . . . . . . . . . . . . . . . . . . .
Potosi ......••.•..••••.•.•.....•
Rattlesnake-------------------Rocky Bar. . • • . • • • • . . • . • • • . • . . . .
Shamrock .... __ .............. __
Shanghae . . . . . . . . . . . . • . . . . . . . . .
Sneath & Clay.. . . • . . . • • • . . . . • • .
Union Hill ............. ------..
Union Jack .................... .
Upham .......••• ----...........
Ural ...... -----·-·····-·····--Wigham...... ....•. .... .. ......
Wisconsin Hill . . . . . . . . . . • . . . . . .
Wyoming .•••.•.•••..••••.•.•..

830-859
850-860
852
760-775
845
816-818
800
853
799
860
823
822
811-823
821
802-807
806
850-860
798-819

INDEX OF MINES REFERRED TO IN THIS REPORT.
A.

Page.

Abercorn, "'White Pine County, Nevada......................................
152
Accidental, Mesilla County, New Mexico...... . . . . .. . . . . .. .. . . .. .. . . .. .. . .. .
398
Addington, White Pine County, Nevada ........................ ------......
149
Adelia, :Mesilla County, New Mexico .................. ------................
412
Adriatic, Mesilla County, New Mexico . . . . .. . . .. .. . . .. .. . . .. .. . . . . .. . . .. . . ..
397
..iEtna, Mesilla County, New Mexico.........................................
398
Alaska, Sierra County, California...... .. .. .. . . . . .. . . . . .. . . . . . . .. . . .. . .. . . ..
63
Albemarle, White Pine County, Nevada.....................................
152
Alexandrine, ·white Pine County, Nevada............................... .. ..
166
Allison, Owyhee County, Idaho ...... _............. ___ ........ -------- .... 237, 245,246
Allison Rauch, Nevada County, California. .. . . . . .. . . .. .. . . .. . .. . .. . . . . .. . . .. 46, 670
All 0. K.: Mesilla County, New Mexico ...... ------- .............. ____ -----398
Almira, Humboldt County, Nevada ............ ~.......... .. .. .. .. .. . . .. .. ..
192
Alpha, Humboldt County, Nevada.............. . .. . .. . . .. .. . . . . . . . . .. .. . . ..
191
Alpha, Storey County, Nevada ... _......... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
92
Alta, Jefferson County, Montana.. . .. . .. . . .. .. . . .. .. . . .. . . . . .. .. . . .. .. . . .. ..
302
Alturas, White Pine County, Nevada ... ___ ...... -·--- ........................ 149, 170
Alvira,Nye County, Nevada ............ ____ ................................
143
Amador, Amador County, California........................................
32,33
Amador, ·white Pine County, Nevada ..................... _.................
149
Amazon,Nye County, Nevada..............................................
141
American, Alpine County, California ... _............. _..................... _
81
American, Nevada County, California.......................................
58
American, Placer County, California.... .. .. .. .. .. .. .. . . .. . . . . . . . . . . . . . . . . ..
42
Anderson and Winterburn, .Mesilla County, New Mexico . . . . . . . . . . . . . . . . . . . . .
398
Andes, White Pine County, Nevada .... _.. _ ... _.................... _.. . . . . . .
149
167
Angel, White Pine County, Nevada .. .. .. . . . . .. .. . . .. . .. . . . .. . . . . . . .. . . . . . . .
Angel's, Calavems County, California.... .. . . .. .. . . . . .. . . . . .. . . .. .. . . . . . . . . .
29
Angostura, White Pine County, Nevada.....................................
149
Anita, "White Pine County, Nevada................ . . . . . . . .. . . .. .. . . .. . . . . . .
167
A No.1, Mesilla County, New Mexico ....... -----·-----· ............ -------.
398
398
Apache, Mesilla County, New Mexico ...... ____ ...... ... . .. . ... .. . ... .. . .. .
Apollo,Lantler County, Nevada ............ ____ -----··----· ____ ............
130
Arco Iris, White Pine County, Nevada...... . . . . .. .. . ... . . . ... . . ....... ... ..
170
Argeuta,Elko County, Nevada ____ .........................................
186
Argenta, Lauder County, Nevada...........................................
135
Argyle, White Pine County, Nevada........................................
135
Ariel, Sierra County, California........... . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .
60
Arizona, Beaver Head County, Montana .................... _.... __ ...... _...
311
Arizona, Humboldt County, Nevada........................................
187
Arizona, Mesilla County, New Mexico.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
400
Arizona South, (extension,) Humboldt County, Nevada......................
187
Arlington, Lincoln County, Nevada ......... _.............. ___ ..............
201
Armadillo, White Pine County, Nevada.....................................
171
Arrah-na-Pogue, Nye County, Nevada ............ __ ...... _... __ .............
142
398
Asiatic, 11esilla County, New Mexico ........................ _... . .. . . . . . . . . .
37 4
Astor, Clear Creek County, Colorado .. _......... _.... _.................. __ . .
Astor, Owyhee Couuty, Idaho .................................. _... ____ ....
245
166
Atchison & Davis, White Pine County, Nevada .. __ ... ___ .... _... _...........
Atlantic Cable, Deer Lodge County, Montana .... __ ............ ___ ....... _..
278
Altautic Cable, White Pine County, Nevada ...... __ .... _........ .. . . . . .. . . ..
178
Atlantic, Carter County, ·wyoming .. _............ _................ __ . . .. .. .. 329, 334
Atlantic, Mesilla County, New i\Iexico .......... ___ ..................... _... 397, 400
Aubmn, White Pine County, Nevada ... _.... __ ............ _.... _...... _ ... .
152
Aurora, (consolidated,) White Pine County, Nevada ...................... 149, 151,185
Aurora No.1, White Pine County, Nevada ........ ____ ...... :.................
13C·
Aurora South, ·white Pine County, Nevada .. _._ ...... : ................... 149, 151, 185
Austin City, Carter County, ""\Vyorniug ................................... 329, 331, 33~
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Australia, Mesilla County, New Mexico ....•................................
Autumn, White Pine County, Nevada ............................... ·....... .
Aztec, Mesilla County, New Mexico .......................... _..•...........
Aztec, Taos County, New Mexico .......................................... .
Azuc, Mesilla County, New Mexico ..................................... ~ ... .

B.

398
149
400
385
398

Bagley, Lander County, Nevacla.... . .. . . . . .. . .. . . . . ... . . . . . .. .. .. . .• . . . . . ..
1~5
Baker, Clear Creek County, Colorado ....................••................. 370,374
Baker Metallurgical, White Pine County, Nevada............................
149
Bank of California, Lincoln County, Nevada................................
201
Barnaba, Carter County, Wyoming ................ --- ...................... ~29, 333
Barney & Co., Calaveras County, California................................
29
Bates and Hunter, Gilpin County, Colorado ................................. 352,353
Baxter, Owyhee County, Idaho ...................................... 242, 244,245,246
Bear Creek, Mesilla County, New :Mexico ................................... 397, 3a8
Belcher, Storey County, Nevada . . .. . . . . .. . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . ..
93
Belisarius, White Pine County, Nevada . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .
169
Bellerophon, Mesilla County, New Mexico............................ . .. . . . .
398
Belmont, Clear Creek County, Colorado.....................................
369
J3elmont, Inyo County, California ........................................... 19, 20,22
Belvidere, Lincoln Qounty, Nevada .............. ---........................
201
Ben Franklin, Nevada County, California . . . . . . .. • . . . . . .. .. . . . . .. . . . . . . .. .. .
52, 53
Bennet Line, Carter County, Wyoming ..................................... 329, 335
Bentonville, Nye County, Nevada...........................................
142
Berkshire, Nye County, Nevada.............................................
141
Best & Belcher, Storey County, Nevada............ . . . . . . . . . . . . . . . . . . . . . . . . .
90
Best Chance, White Pine County, Nevada...................................
135
Betsey, Nevada County, California ..... ...... ...... ...... ...... ...... ......
5:~
Big Bug, Yavapai County, Arizona..........................................
321
Biggs, White Pine County, Nevada ......................................... / 167
Big Jacko, Taos County, New Mexico ................ ~... . . . . . . . .. . . . . . . . . . .
387
Big Hole, Beaver Head County, Montana ... . ... . .... .. . . . . •... ... . ... . ... . .
311
Billy's, Placer County, California...... . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . .. .. .
41
Black, Lander County, Nevada ....... ,.....................................
130
Black, Madison County, Montana.. . . . . . .. . . . . . . . . . . . . . • .. . . . . . . . . . . . . . . . . . .
303
Black Cloud, White Pine County, Nevada...................................
168
Black Diamond, White Pine County, Nevada................................
166
Black Eagle, White Pine County, Nevada...................................
167
Black Hawk, Beaver Head County, Montana................................
311
Black Hornet, White Pine County, Nevada..................................
153
Black Prince, Lander County, Nevada . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .
135
Plack Prince, White Pine County, Nevada..................................
178
Black Warrior, White Pine County, Nevada.................................
178
Blair & Banner State, White Pine County, Nevada..........................
152
Blanchard, Mesilla County, New Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
399
Blue, Lander Connty, Nevada..............................................
130
Blue Bell, Lincoln County, Nevada.. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .
201
Blue Gravel, Yuba County, California.......................................
69
Blue Eagle, White Pine County, Nevada ......... -. ..........................
178
Blue Jacket, Lander County, Nevada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
135
Blue Jay, Nye County, Nevada . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .
141
Blue Jay, White Pine County, Nevada......................................
178
Blue Wing, Beaver Head County, Montana.................................
311
Bob Allen, White Pine County, Nevada.....................................
168
Bobtail, Mesilla County, New Mexico.............................. .. . . . . . . .
398
Bobtail, Gilpin County, Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352, 354
Boca Seva, 1\-iesilla County, New Mexico.....................................
398
Bon Accord, Plumas County, California .. _..................... _... . . . . . . . . .
78
Bonner, Lander Conn ty, N evacla. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .
130
Boomer:;tng, Meagher County, Montana.....................................
299
Boomerang, Mesilla County, New Mexico.................. . .. . . . .. . . .. .... .
398
Borealis, White Pine County, Nevada.......................................
170
Boston, Placer County, California ............ -----· ...... .... .... ...... ....
41
Bounding Billow, White Pine County, Nevada.............. . . . . . . . . . . . . . . . .
168
Bourbon, 'White Pine County, Nevada .. _... . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . .
153
Bowers, ·white PineCounty,Nevada.... .... .... ....... .... ...... .... .......
170
Boxwood Tunnel, White Pine County, Nevada..............................
171
Brehm, Placer Mountains, New Mexico.....................................
406

INDEX.
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Brian Bohrome, Lincoln County, Nevada .. ---· .......... ---- ---- .... ---- .. .
Brick Pomeroy, Nye County, Nevada .... ------ .... ------ ---· .... ----------.
Briggs, Gilpin County, Colorado ............................................ .
Briggs, Sierra County, California ...................................•.......
Bright, White Pine County, Nevada ...... ---- .... -------------------------Broadsifle, Mesilla County, New Mexico ................................... .
Bromide Tunnel, 'White Pine County, Nevada .........•................. - .. .
Brown, Clear Creek County, Colorado ...................•..................
Brown, Placer Mountain, New Mexico .................... ---- ............. .
Bruce, Calaveras County, California ...... ---- ...... ·----- ...... ---------- ..
Brush Creek, Sierra County, California ...... -----· ...... ------ ...... -----·.
B. Thorne's, Calaveras County, California ................................. .
Buckeye, Lander County, Nevada~ ........................................ .
Buckeye, Mesilla Colmty, New Mexico .......... -------------------------- ..
Buckeye, Nevada County, California .... ~ .................................. .
Buckeye, Nye County, Nevada .......... -----·----··-----· ........ ---- .... .
Buckeye, Placer County, California ........•................................
Buckeye State, Carter County, ·wyoming ................................... .
Buckland, White Pine County, Nevada...... . . . . . . . . . . . . . . . . . . . • . . . ....... .
Buena Vista, Inyo County, California ...................................... .
Buena Vista, White Pine County, Nevad:J, ................ -----· ........ ---Buel North Star, Lander County, Nevada ............................ --- ... .
Buffalo City, White Pine County, Nevada ............................ ___ ... .
Bullion, Storey County, Nevada .................................... _... __ ..
Bullion Hill, White Pine County, Nevada ....................•..............
Bullion, Idaho County, Idaho ...................•.......... ---- ........... .
Bully Boy, Juab County, Utah ............................................ .
Bunker Hill, White Pine County, Nevada ...•...............................
Burns, White Pine County, Nevada ....................................... .
Burns, ·white Pine County, Nevada ...............•.........................
Burroughs, Gilpin County, Colorado ........................................ .
Buttes, Sierra County, California ....................................... _.. .

c.

201
142
353
62
170
398
153,169
370,372
407
29
63,68
30
130
398
58
142
42
3291 334
168
20
135,166
130,135
167
92
165
250
321
16!)
170
153
352,354
68

Cadiz, ·white Pine County, Nevada ...... ------ .... ------ ............. ·----·
170
410
Calchihuite, Santa Fe County, New Mexico ..................... ~...........
CalMonia, Plumas County, California ...... ------ ...... ·----- ........ -----78
Calhoun, Carter County, ·wyoming ................ ---.-- ................... 329,333
399
California, Central City, New Mexico ............ ------------...............
186
California, Elko County, Nevada...... . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .
354
California, Gilpin County, Colorado.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
California, Pinos Altos, New Mexico.... . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .
398
California State Tunnel, White Pine County, Nevada ...••..... ------........
167
90
California, Storey County, Nevada ............ ------ .. , ....••......... ____ .
California, White Pine County, Nevada ...... ---·-----·---- ......... 135,149,154,185
Camargo, Lander County, Nevada .... ---- .... ------------ ------ ...... ----·
130
72,74
Cambria, Butte County, California ........... __ ........ ___ . __ .. _..... __ ....
Canada, Meagher County, Montana ... ._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
299
Candelaria, Placer Mountains, New Mexico ................•. ----._..........
407
Cariboo, Carter County, ·wyoming .................................... __ .... 329,334
46
Cariboo,Nevada County, California .............• ------ ........ ____ .........
Cariso, Carter County, ·wyoming ......................................... 328, 329,330
167
Carl & Prussian, White Pine County, Nevada .........•...... ----··.........
Carmel, Inyo County, California.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18, 20
Caroline, White Pine County, N evacla .................................. _...
166
Caroline, Nye County, Nevada................................ . . . . . . . . . . . ..
143
Cassaday, White Pine County, Nevada .............. _....... _. _.......... ..
167
Castile, White Pine County, Nevada ............ _........... .. . . .. . . . . .. . . ..
155
141
Castle Rock, Nyc County, Nevada..........................................
Catarina, White Pine County, Nevada.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
178
Cedar, Mesilla County, New Mexico ........................... _.. . . . . . . . . . .
399
Central City, Mesilla County, New Mexico..................................
399
Central No.2, Storey County, Nevada.................... .... .... .... ......
90
Cerro Pasco, 'White Pine County, Nevada...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
154
398
Champion, Mesilla County, New Mexico ............•.. _....... _.... . . . . . . . .
Chandler, Mesilla County, New Mexico ............................... _....
89tl
Charity, Idaho County, Idaho.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
250
Charles and Theresa, White Pine County, N evacla .......................... _ 149, 166
Charter Oak, Lander County, Neyada..... .. .. . . . . .. . . .. . . .. .. . . . . . . .. .. . . .
135
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Charter Oak, White Pine County, Nevada.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149, 154
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